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^ ^ ^ » I RECOMMENDATIONS, 



From B. A. Govld, Principal of tke Publlo Latin School, Boston 

Boston, 2Sid Oct., 18S3. 
DsAR Sir, 

I have been highly gratified bv the examination of the no coad 
part of your Arithmetie. The principles of ^e science are anibldod, 
and it* practical uses explained with gr«at perspicuity and simplieity 
I think your reasonings and illustratio'is are peculiarly happy and 
original. This, together with your " First Lessons," forms thu most 
Ineid and intelligible, as well as the most scientific systwn of Arith* 
fiaetic I have ever seen. — Its own merits place it beyond the need of 
eommendation. 
p With much esteem, 

< Sir, your obedient servant, 

^ B. A. GOULD 

7 Mr. Warrcii Colborii. 



From O. B. EmersoS| Principal of the English Classicai School, 

Boston. 

Boston, 2Sid OcUf 1822. 
Dear Sir, 

I have carefully examined a large portion of your manuscript, 
and do not hesitate to recommend it very highly to every person wli« 
%v)shej to teach arithmetic intelii^'bly. The arrangement Is v«ry 
moch better, the explanations more convincing, and the rules, firom 
the mode in which they are introduced, are cleoier and simpler, chiiD 
can be found in any book on the subject with w^hich I am acquainted 

I am, with great respect, 

Yours, dec. 

G.]>. £M£RSOM. 
Mr Warrbv CoLBVRir. 
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It will b« Axtremely uteful, though not absolutely neceaaaryy fQi 
pupils oF evonr age to study the ** First Lessons/* previous to com- 
mencing this treatise. There is an intimate connexion between tlie 
two, though this is not dependent on the otiier. - It is hoped that this 
will b9 A>und less difficult than other treatises on the subject, for those 
who iiave not studied tlie " First Lessons.** 

Pupils may commence the '* First Lessons*' to advant'tge, as soon as 
they can read the examples ; and even before they can read, it wil) 
be found very useful to ask them questions fVom it. This may be done 
by other pupils who have already studied it. I'hose who commence 
early, may generally obtain sufficient knowledge of it by the time they 
•re eight or nine yearr old. They may then commence this. 

This Sequel consists of cwo parts. The first contains a courso of 
examples for the iJlustiation and application of the principles. The 
Mcond part contains a developoment of the principles. The articles 
are numbered in the two, so as to correspond with each other. The 
two parts are to be studied together, when tlie pupil is old enough t« 
comprehend the second part by leading it himself. When he has 
performed all the examples in an article in the first part, he should be 
required to recite the o<>rrespondmg article in the second part, Qot 
verbatim, but to give a ^ood account of the reasoning. When the 
principle is well understood, the rules which are printed in Italics 
should be committed to memory. At eabh recitation, the first thing 
should be to require the pupil to give a practical example, involving 
the principle to bo explained, and then an explanation of the principle 
itself. 

When the pupil is to Larn thtr use of figures for the first time, it is 
best to explain to him the nature of them as in Art. I., to about three 
or four place" ; dud then require him to write some numbers. Then 
give him some of the first examples ii| Art. II., wittiout telling him 
what to do. He will discover what is to be dime, snd invent a way 
to do iL Let him perform- several in his own way, and then suggest 
some method a little different from his, and nearer the commas 
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method. If he readily comprehends it, he will be pleased with it. 
and adopt it. If he does not, his mind is not yet prepared for it, and 
should be allowed to continue his own way longer, and then it should 
be sugrgested again. After he is familiar with that, suggest another 
mettiod, somewhat nearer the common method, and so on, until ha 
learns the best method. Never urge liim to adopt any method until 
he understands it, and is pleased with it. In some of the articles^ it 
may perhaps be necessary for young pnpilii to perform more examples 
than are given in the book. 

When the pupil is to commence multiplication, give him one of the 
first examples in Art. III., as if it were an example in Addition. He 
will write it down as such But if he is familiar with the ** First 
Lessons,** he will probably perform it as multiplication without know- 
ing it. When he does this, suggest to him, that he need not write the 
number but once. Afterwards recommend to him to write a numbery 
to show how many times he repeated it, lest he should forget it. 
Then tell him that it is Multiplication. Proceed in a similar manner 
with the other rules. 

One general maxim to be observed whh pupils of every age, is 
never to tell them directly how to perform any example. If a pupil 
is unable to perform an example, it is generally because he does not 
fully comprehend the object of it. The object should be explained, 
and some questions asked, which will have a tendency to rccal the 
principles necessary. If this does not succeed, his mind is not pre- 
pared for it, and he must be required to examine it more by himbeil^ 
and to review some of the principles which it involves. It is useless 
for him to perform it before his mind is prepared for it. AAer he has 
been told, ho is satisfied, and will not be willing to examine the 
principle, and ho will be no better prepared for another case of the 
same kind, than he was before. When the pupil knows that he is not 
to be told, he learns to depend on himself ; and when he once eon* 
tracts the halit of understanding what he does, he will not easil) be 
prevailed on to do any thing which he does not understand. 

Several considerations induce the author to think, that when a 
principle is to be taught, practical questions should first bo proposed, 
care being taken to select such as wUl show the combination in ti«e 
simplest manner, and that the numbers be so smaL thaA the operation 
shall not be difficult. When a proper idea is fonnrd of the naturo 
and use of the combination, the method of solving these questions 
witii large numbers should be attended to. This mf-tnod, on trial 
has sue seeded beyond his expectations. Practical exanples not only 
show at once the obfect to be accomplished, but lilov ffreativ asjti^ 
1 * 
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the imagination in unfolding the principle and UiHeovering the opera- 
tions requisite for the solution. 

This principle is made tlie basis of this treatise ; viz. whenever a 
new combination is introduced, it is done with practical examples, 
proposed in such a manner as to show what it is, and as much as 
possible, how it is to be performed. The examples are so small that 
the pupil may easily reason upon them, and that there will be no 
difficulty in the operation itself, until the combination is w^ell under- 
stood. In this way it is believed that the leading idea which the 
pupil will obtain of each combination, will be the effect which will be 
produced by it, rather than how to perform it, though the latter will 
be sufficiently well understood. 

The second part contains an analytical developement of the princi* 
pies. Almost all the examples used for this purpose are practical. 
Care has been taken to make every principle depend as Uttle as 
possible upon others. Young persons cannot well follow a course of 
reasoning where one principle is built upon another. Besides^ a prin- 
•iple is always less understood by every one, in proportion as it is 
made to depend on others. 

In tracing the principles, several distinctions haveJbeen made which 
have not generally been made. They are principally in division of 
whole numbers, and in division of whole numbers by fractions, and 
fractions by iractions. There are some instances also of combinations 
being classed together, which others have kept separate. 

As the purpose is to give the learner a knowledge of the principles, 
it is necessary to have the variety of _ examples under each prinoiple 
as great as possible. The usual method of arrangement, according to 
subjects, has been on this account entirely rejected, and the arrange- 
ment has been made according to principles. Many diflerent subjects 
come under the same principle ; and different parts of the same sub- 
ject frequently come under different principles. When the principles 
, re well understood, very few subjects will require a particular rule, 
and if the pupil is properly introduced to them, he will understand 
them better without a rule than with one. Besides, he will be better 
prepared for the cases which occur in business, as he will be obliged 
to meet them there without a name. The different subjects, as they 
are generally arranged, often embarrass the learner. When be meets 
wiUi a name with whicn he is not acquainted, and a rule attached to 
if, he is frequently at a loss, when if he saw the example without the 
name, he would not hesitate at all. 

The manner of performing examples will appear nev^ t'> m^ny, but 
it will be found much piore agreeable to the practice ol* men of busi^ 



aesSf and men of science generaliy, th;in those commonljr fbtind in 
books. This is the method of tliuse that understand the subjecL The 
others were invented as a substitute for understanding. 

The rule of three is entirely omitted. This has been considered 
useless in France, for some yeais, though it has been retained in their 
books. Those who understand the principles sufficiently to compre- 
hend the nature of tlie rule of three, can do much better without it 
than with it, for when it is used, it obscures, rather than illustrates, 
the subject to whieh it is ^»plied. The principle of the rale of three 
is similar to tlie combinations in Art. XVI. 

The rule of Position has boon omitted This is an artificial rule 
the principle of which cannot be well understood without the aid of 
Algebra : and when Algebra is understood, Position is useless. Be- 
sides, all the examples which can bo performed by Position, may be 
performed much more easily, and in a manner perfectly intelligible, 
without it. The manner in which they are performed is similar to 
that of Algebra,* but without Algebraic notation. The principle of 
false position, proporly so called, is applied only to questions where 
there are net sufficient data to solve them directly. 

Powers and roots, though arithmetical operations, «oiiie more pro- 
perly within the province of Algebra. 

There are no answers to the examples given in the book. A kc w 
published separately for teacherft, containing the answers and solutions 
of the most difficult examples. 
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ADDITION. 

Thk flcudent maj perform the foUowiDg examples n bis 
mind. 

1. James has 3 cents and Charles has 5 ; how many hate 
they hoth t 

2. Charles houglu 3 bunn^ for 16 cents, a quart of cher- 
ries for 8 cents^ and 2 oranges for 12 cents ; how many cents 
did he lay out 1 

3. A man bought a hat for 8 dollars, a coat for 27 dollars, 
a pair of boots for 5 doMars, and a vest for 7 dollars ; ho%v 
many dollars did the whole come to ? 

4. A man benght a firkin of butter for 8 dollars, a quar^r 
of veal for 45 cents, and a barrel of cider for 3 dollars and 25 
cents ; how much did he give for the whole 1 

5. A man sold a horse for 127 dollars, a load of hay for 15 
dollars, and 3 barrels of cider for 12 dollars ; how much did 
he receive for the whole ? 

6. A man travelled 27 miles in one day, 15 miles the next 
day, and 8 miles the next ; how many miles did he travel in 
the whole ? 

7. A man received 42 dollars and 37 cents of one person, 
4 dollars and 68 cents of another, and 7 dollars and 83 cents 
of a third ; how much did he receive in the whele 1 

8. I received 25 dollars and 58* cents of one man. 45 dol- 
lars and 83 cents of another, and 8 dollars and 39 eems of si 
third ; how much did I receive m the whole 1 

The two last examples may be performed in the mind, but 
they will be rather difficult. A more convenient method 
wilt soon be found. 
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NUBffERATION< 


t 


1. Write in words the folio wing namben< 


1 97)24 
ft 85125 


10.000 


20,aro 


8 58 


26 


50,705 


4 63 


27 


67,083 


5 70 


28 


300,050 


6 84 


5to 


476,069 


7 , 96 


30 


707,720 


8 too 


31 


i,000,370 


9 103 


32 


5,600,0r3 


10 110 


88 


8,081,305 


11 113 


34 


59,006,341 


12 127 


35 


305,870,400 


13 308 


36 


590,047,608 


14 520 


37 


1,060,000,000 


15 739 


38 


3,670,000,387 


16 1,000 


39 


45,007,070,007 


17 1,001 


40 


680,930,100,700 


18 1,010 


41 


50,787,657,000,500 


19 1,100 


42 


270,tX)0,838,003,908 


20 1,018 


43 


68,907,605 


21 2,107 


44 


56,000,034,750 


22 3250 


45 


6,703,720,000^7 


23 5,796 






Write in figures the following numbers. ] 


1. Thirty-four. 




2. Fifty-seven. 


1 


3. ' Sixty-three. 


- 


4* Eighty. 




5. One hundred. 


• 


6. One hundred and one. 


< 


7. One hundred and ten. 


1 


8. Three hundred and eleven. 




0. Five hundred and seventeen. 




10. Eight hundred and fiAy. 


. 


' 1 1. Nine hundred and eightynnx* 




12. One thousand and one. 




13. One thousand and ten. 


) 


14. Three thousand, one hundred and one. 


15. Five thousand and sixtj 


h 


1 



— ^ 
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16. Ten thousaod and five. 

17. Thirty thousand, five hundred, and four. 

18. Sixty-seven thonsand, and forty. 

19. Five hundred thousand, and seventy-one. 

2(L Two hundred and seven thousand, six hundred. 
21. Four millions, sixty thousand, and eighty-four. 
23. Ninety-seven millions, thirty-five thousand, eight hfin 
dred and five. 

23. Fifty millions, seventy thousand, and eight. 

24. Three hundred millions, and fifty-seven. 

25. Two billions, fifty-three millions, three hundred and 
live thousand, two hundred. 

26. Fifty billions, two hundred and seven millions, siitty- 
aeven thousand, tivo hundred. 

27. Eighty-seven millions, and sixty-three. 

28. Six hundred billions, two hundred and seven thousand, 
and three. 

29. Thirty-five trillions, nine miiiions, and fifty-eight. 

30. Six hundred and fifty-seven trillif lis, seven billions, 
ainetv-seven thousaiid, and sixty-seven. 

31. Seventy millions, two hundred and fifty thousand, 
three hundred and sixty-seven. 

32. Four hundred and seven trillions, and eighty-seven 
thousand. 

33. Thiriy-fi.e billions, ninety-eight thousand, one hun< 
dred. 

34. Forty millions, two hundred thousand, and seventy- 
four. 

35. Eighty-three millions, seven hundred and sixty4hree 
thousand, nine hundred and fifty-seven. 



ADDITION. 

II. I.* A man bought a watch for fifty-eight dollnra, a 
cane for fire dollars, a hat for ten dolla.s, and a pair of boost 
for six dollars. What did he give for ihe wijole T 

2. In an orchard there are six rows of trees ; in the Iwo 
first TOWS, there are fifteen trees in each row ; in the ihirit 
'n the fourth row, eleven ; in the fifth row, 

• See nm L«*.ua. wvi. 1. 
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eiglit ; and in the sixth row, nineteen. How many trees arc 
there in the orchard ? 

3. Four men bought a piece of land ; the first gave sixty- 
three dollars ; the second, seventy-eight ; the third, forty- 
five; and the fourth, twenty-three. How much did they 
give for the land ? 

4. In an orchard, 19 trees bear cherries, twenty-eight bear 
peaches, 8 bear plums, and 54 bear apples. How many 
trees are there in the orchard ? 

5. How many days are there in a year, there being in Ja- 
nuary 31 days ; in February 28 ; in March 31 ; in April 30 ; 
in May 31 ; in June 30 ; in July 31 ; in August 31 ; in Se{>- 
tember 30'; in October 31; in November 30; in Decem- 
ber 31 ? 

6. The distance from Portland (in Maine) to Boston, is 
114 miles; from Boston to Providence, 40 miles; from 
Providence to New Haven 122 miles; from New Haven to^ 
New York, 88 miles ; from New York to Philadelphia, 95 
miles ; from Philadelphia to Baltimore, 102 miles ; from 
Baltimore to Charleston, S. C. 716 miles ; from Charleston 
to Savannah, 110 miles. How many miles is it from Port- 
land to Savannah *? 

7. What number of dollars are there in four bags ; the 
first containing 275 dollars; the second, 356; the third, 
178 ; the fourth, 69 ? 

8/ How many times does the hammer of a clock strike in 
24 hours \ 

Note, At 1 o'clock it strikes once, at 2 o'clock it strikes 
twice, &/C. 

9. A man has four horses ; the first is worth sixty-seven 
dollars ; the second is worth eighty-four dollars ; the third is 
worth one hundred and twenty dollars ; and the fourth is 
worth one hundred and eighty-seven dollars; and he has 
four saddles worth twelve dollars apioce. How much are the 
horses and saddles worth 1 

10. A man owns five houses ; for the first he receives a 
rent of 427 dollars ; for the second, 763 dollars ; for the 
third, 654 dollars ; for the fourth, 500 dollars ; and for the 
fifth, 325 dollars ; and the rest of his income is 3,250 dol- 
lars. What is his whole income? 

11. A gentleman owns five farms;- the first is worth 
11,500 dollars; the second, 3,057 dollars; the third, 2,468 
dollars ; tho fourth, 9,462 dollars; and the fifth, aSO dollars; 
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ftnd tie owns t house worth I5,U00 dollars, a carriage worth 
753 dollars, and two horses worth ITS dollars apiece. IIow 
much are they all worth t 

13 A merchant bought four pieces of clolh, each piece 
contamiug 57 yards. For the first piece he gave 235 dol.- 
Urs; Tor the second, 3S4 dollars; for the third, 327 dollars; 
and for the fourth, 486 dollars. How many yards of cloth 
did he buy t flow much did he gi»e for the whole 1 

13. In 1818 the navy of the United States consisted of 
three 74s ; five 44 gun frigates ; three 36a ; two 32s ; one 
20 ; ten 18a. How many guns did they all carry T 

14. Suppose it requires 650 men to man a 74 ; 475 to 
man a 44 ; 275 to man a 36 ; 350 to man a 33 ; 200 to man 
a 20; and 180 to man an 18. How many men would il 
take to man the whole 1 

15. The hind quarters of a cow weighed one hundred and 
Ere pounds each ; the fore quarters weigjied ninety-four 
pounds eich ; the hide weighed sixty-three pounds ; and the 
tallow seventy-six pounds. What was the whole weight of 
the cowl 

16. A man bought a barrel of flour for C dollars, and sold 
it so as to gain 2 dollars. How much did he sell it for 1 

17. I bought a quantity of salt for IS dollars, and sold it 
for 7 doUus more 'han I gave for it ; how much did I sell 
it fori 

18. A man bonght three hogsheads of molasses for 132 
dollars, and sold it so as to gain 25 dollars ; how much did 
he sell it for 1 

19. A man being afilmi his ttge, answered that he 
was twenty-seren years old when he was married, and 
that he hod been married Ihirty-nine years. How old was 
heT 

20. A man being asked his age, answered that he had 
passed the 19 6rst years of his life in America, and that lie 
had afterwards spent 7 years in Gcimany, 13 years in France, 
3 years in Holland, and 24 years in England. IIow old 

21. A merchant bought four hogsheads af wine for four 
hundred and thirty-seven dollars, and sold it again for ninety- 
four dollars more than he gave for it. How much did he 
sell it for 1 

22. A man commenced trade with three thousand, two 
bondred and fiflv dollars ; after trading for some time, ha 
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found he had gained two hundred and thirty-seven dollars. 
How much had he then 7 

23. Money was first made at Argos, eight hundred and 
ninety-four years before Christ. How long has it been in 
user at this date, 1822 1 

24. The war between Great Britain and the American 
colonies commenced in 1775 and continued 8 years. In 
what year was the war concluded ? 

25. General Washington was born in the year 1732, and 
was 6 years old when he died. In what year did he die ? 

26. The first tragedy was acted at Athens, on a cart, by 
Thespis, five hundred and thirty-six years before Christ. 
How many years is it since 1 

27. What was the number of inhabitants in the New 
England States, in 1820, there being in 

Maine , 298,335 

NewHarapnhire 244J61 

Vermont 235,764 

Massachusetts 523,287 

Rhode Islantl 83,059 

Connecticut 275,248 1 

28. What was the number of inhabitants in the Mid 
die States, there being in 

New York 1,372,812 

New Jersey 277,575 

Pennsylvania 1,049,398 

Delaware 72,749 

Maryland 407,350? 

29. What was the number of inhabitants in the following 
States, there being in 

Virginia 1^)65,366 

North Carolina 638,629 

South Carolina 490,309 

Georgia 340,989 

Kentucky 564,317 

Tennessee 422,813 

Alabama 127,901 

Mississippi 75,448 

Louisiana 153,407 1 

30. What was the number of inhabitants in the following 
States, there being in 

Ohio 581 ,434 

Indiana 147,178 
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Blinois 55,211 

Missouri 66,586 ^ 

Arkansas Territory 14,2^3 

Michigan Territory 8,896 

District of Columbia 33,039 1 

31. What was the whole nnmber of inhabitants in the 
United States in J820 ? 

32. Add together the following numbers ; 32,753 ; 2,047 ; 
840,397 ; 47,640. 

33. What is the sum of the following numbers ; 30 ; 843 \ 
30,804 ; 387,643 1 13 ; 8,406,127 ; 4 ; 900,600 ? 

34. What is tlie sum of the following numbers, three mil- 
lions and seven thousand ; thirty-five ; four hundred and 
eighty-seven ; two thousand and forty-three ; ninety-six mil- 
lions, thirty-four thousand, and forty-two ; and seventeen 1 



MULTIPLICATION. 

III. 1 * What will two barrels of rum cost, at 27 dollan 
a barrel t 

2. What will 3 hogsheads of molasses amount to, at 26 
dollan a hogshead ? 

3. What will 14 pounds of veal come to, at 4 cents a 
pound 1 

4. What will seventeen pounds of beef cost, at five centM 
a pound 1 

5. What will five cows cost ct 19 dollars apiece t 

6. What will 3 oxen cost at 47 dollars apiece ? 

7. What cost 15 yards of cloth at 8 dollars a yard t 

8. What cost 26 barrels of cider at 4 dollars a barrel t 

9. What cost 98 barrels of flour at 7 dollars a barrel 1 

10. What cost 794 barrels of flour at 9 dollars a barrel t 

11. There is an orchard consisting of 9 rows of trees, and 
there are 57 trees in each row. How many trees are there 
in the orchard. 

12. A man bought 8 pieces of cloth, each piece contain- 
ing 38 yards, at 7 dollars a yard. How many yards were 
there, and what did he give for the whole ? 

13. A man bought .9 pieces of broadcloth, each piece con- 

* See First Lettons. sect 11. 

a* 
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taining 47 jards, ai 6 dollars a yard ; and 25 barrels of flout 
Ct 7 dollars a barrel. What did he give for the whde ? 

14. A merchant bought a hogshead of wine, at the rate oi 
2 dollars a gallon ; what did it coAiie to ! 

WINS MEA817RE. 

4 gills (gl.) make 1 pint marked pt. 

2 pints 1 quart qt. 

4 quarts i gallon gal. 

31^ gedlons 1 barrel or half hhd. bbl. 

63 gallons 1 hogshead hhd. 

2 hogsheads 1 pipe or butt p. or b. 

2 pipes 1 tun T. 

Bj this measure brandy, spirits, perry, cider, mead, vine- 
gar, and oil are measured. 

15. At 3 dollars a gallon, what will 2 pipes of wine cost t 

16. At 4 cents a gOl, what will 1 pint ox brandy cost 1 

17. At 5 cents a gill what will 1 quart of wine cost 1 
What will 1 gallon cost 1 

Note* Since 100 cents make 1 dollar, it will be easy to 
tell how many dollars there are in any number of cents. 

]8» At 8 cents a quart, ^hat will 1 hhd. of molasses , 
come to 1 . ^ 

19. How many pints are there in 87 quarts 1 

20. How many giUs are there in 174 pints ? 

21. How many quarts are there in 1 hhd. of wine 1 

22. How many quarts are there in 4 hhds. of brandy t 

23. How many pints are there in one hhd. of molasses t 

24. How many pints are there in 1 pipe 1 

25. How many gills are there in 1 hhJ 1 

26. How many gills are there in 1 T. ? 

27. How many quarts in 8 gals. 2 quarts ? 

28. How many pints in 4 gds. 3 qts. 1 pint ? 

29. How many gallons in 3 hhds. 42 gals. 1 

30. How many quarts in 1 p. 1 hhd. 1 . 

31. How many pints in 1 hhd. 35 gals. 3 qts. 1 pt. t 

32. How many gills in 3 hhds. 27 gals. 1 qt. 1 pt 3 gls. 1 

33. A man having 1 T. of wine, retailed it at 5 cents a 
gill, how much did it come to 1 

34. A man bought a quarter of beef, weighing 237 pounds, 
at 7 cents a pound. How much did it cost 1 

35. How many are 3 times 784 T 
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36. How many are 5 times 1,328 1 

37. How many are nine times 87,436 1 

38. Multiply 2,487 by 8. 

39. Multiply 820,438 by 7. 

40. Multiply 13,052,068 by 5. 

IV. 1. What will 18 oxen cost at 57 dollars apiece f 
Note. Find first what 6 oxen will cost, and 18 oxen will 

cost 3 times as much. Perform the following eauunples in a 

similar manner. 

2. What would 14 chests of tea cost, at 87 dollars a chest 1 

3. A merchant bought 84 pieces of linens at 16 dollars 
apiece ; how much did it come to ? 

4. A merchant bought 15 hogsheads of wine, at 97 dol- 
lars a hogshead. How much did the whole amount to t 

5. A merchant sold 20 hhds. of brandy at 2 dollars a gal- 
lon. How much did each hogshead amount to 1 How 
much did the whole amount to 1 

6. What would 28 bales of cotton come to, at 75 dollars a 
bale! 

60 seconds (sec.) make 
60 minutes 
84 hours 

7 days 

4 weeks 

13 months 1 day & 6 hours, 
or 365 days and 6 hours 
12 calendar months 

7« If a man can earn eight dollars in a week, how muck 
ean he earn in a year 1 

8. If the expenses of a man's family are 32 dollars a weekt 
what will they amolint to in a year 1 What in 2 years t 

9. How many hours are there in a week t 

10. How many minutes are there in a day ? 

11. H^w many minutes are there in a week 1 

12. How many hours are there in 2 mo. 3 d. 1 

13. If a man can travel 7 miles in an hour, how far can 
he trayel in 8 days, when the days are 9 hours long ? 

14. If a ship sail 11 miles in an hour, how far would it 
tall at that rate in one day, or 24 hours 1 

15. If a ship sail 8 miles in an hour," how far would it 
tail at that rate in 18 days ? 



TIME. 






1 minute. 


marked 


iiiio« 


lliour 




h. • 


1 day 


• 


4. 


1 week 




w. 


1 mc^th. 




mob 



> 1 year 
1 year 



so 
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16. Suppose a cistern has a eoek which conveys 37 gal- 
lons into it in an half hour, how much would run into it in 1 
d. 8 h. 

17. If a man can earn 18 dollars in a calendar month, how 
pucL would he earn in 7 y. 8 mo. ? 

18. In one year how many minutes 1 

\9. In two y. 3 mo. 18 d. how many days ? 

20. A cannon ball at its first discharge, flies at the rate 
ef about 9 miles in a minnte ; how far would it fly at that 
rate in 24 hours 1 How far in 15 days ? 



21. 


Multiply 87 bj 


r 14 


32. M»iltiply 


21,378 by 36 


22. 


321 


15 


33. 


825 42 


23. 


463 


16 


34. 


164 45 


24. 


276 


18 


35. 


1,163 48 


25. 


144 


21 


36. 


9,876 49 


26. 


2,107 


24 


37. 


40,073 54 


27. 


381 


25 


38. 


3,502 56 


2a 


1,234 


27 


39. 


127 63 


29. 


3,002 


28 


40. 


308 72 


30. 


4,381 


32 


41. 


1,437 81 


31. 


11,962 


35 


1 





42. What would 17 loads of ha} come to at 26 dollars a 
loadl 

Note, First find the price of 16 loads, and then add the 
price of 1 load. Perform the following examples in a similar 
manner. -* 

43. What would 17 oxen cost, at 87 dollars apiece ? 

44. What would 87 pounds of tobacco cost, at 23 cents a 
pound? 

- 45. What would 28 pounds of sugar cost,* at 13 cents a 
pound ? 

46. What would 59 bushels of potatoes cost, at 38 cents a 
bushel ? 

47. What costs 1 hhd. of molasses at 37 cents a gallon ? 

48. Multiply 

49. 

50. 



51 



19 by 17 

37 19 

106 23 

141 34 



52. Multiply S06 by 38 

53. 314 47 

54. 203 58 

55. 715 67 



V. 1. What cost 5 pounds of beef at 10 cents a pound ? 
2. What will 12 barrels of flour come to, at 10 dollars a 
barrel t 



V. MULTIPLICATION. 2! 

Note. Observe that when you multipl; by 10, it is don« 
by annexing a zero to the right of the nnmber ; and by 100, 
it ii done by annexing two zeros, &.e. ; and find the reaaon 
why. 

3. What would a hogahead of wine come to, at ten centa 
a pint 1 

4. If 10 men can do a piece of work in 7 days, bow many 
days will it take 1 man to do it 1 

5. What would an ox, weighing 873 pounds, come t«, at 
10 cents a pound T 

6. If too men were to receive 8 ddlais apiece, how many 
doDara would they all receive t 

7. If 27 men were to receive 100 doUare apiece, how many 
dollara would they all receive T 

FEDEKAL HOKKX. 

10 mills (m.) make I cent marked c 
10 cents 1 dime d. 

' lO di.nes 1 dollar dol. or 9. 

10 dollara 1 eagle E. 

8. In 3 dimes how many cental 

9. In 6 dollars how many dimes 1 How many cents t 

10. In 17 dollars how many cents I 

11. In 83 cents how many mills 1 

12. In 753 doJa. how many centa 1 

13. In 1 dol. liow many mills 1 

14. In 84 dols. how many mills ? 

15. In 7 dots, and 53 cents, how many centa t 

16. In 183 doJa. afid 14 centa, how many cents T 

17. In 283 dols. 43 cents and 8 mills, how many mills 1 

18. In 8246 dola. 2 d. 5 c. 6 m. how many mills I 

Jt IB usual to write dollars and centa in the ibllowing man* 
aer : 43 djjls. 5. d. 7 c. and 4 mills, is written $43,574. ■ 
The cliaracter $ written before shows that it is federal mo- 
ney. The figures at the led of the point (.) are so many 
dollars, the first figure at the right of :he point is so many 
iitnes, the next so many centa, apd the third so many mills. 

It may be observed that when dollars stand alone, they 
are changed to dimea. by annexing one zero to the right, be- 
cause that multiplies them by 10. They are changed to 
cents by rnueuog two zeros, because that multiplies tiiem 
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hj 100. They are changed to mills by annexing thrvo ze- 
ros, beeaufle that multiplies them by 1,000. Thus 43 dol- 
laf» are 480 dimes, 4,300 cents, or 43,000 mills. 5 dimes 
are 50 cents, or 500 mills. 7 cents are 70 mills. The 
abore example then may be read 43 dols. 57 cents and 4 
mills; or 435 dimes, 7 cents, and 4 mills; or 4,357 cents* 
and 4 milla; or 43^4 mills. When there are dollars, 
dimes, and cents, the figures ^n the left of the point may be 
tead dollars, and those on the right, cents; or they may be 
all read together as cents. When the number of cents ex* 
oeedfl 100, they are changed to dollars by putting a point 
between the second and third figures from the right. If 
tbere dfe- mills in the number, all the figures may be read 
together as mills. Any number of mills are changed to dol- 
lars by putting a point between the third and fourth figure 
from the right ; the figures at the lefl will be dollars, and 
thoab at the right, dimes, cents, Und mills. Since anjr sum 
which has cents or mills in it, may be considered as so many 
cents or mills, it is evident that any operation, as addition, 
Hmltll)lication, ^c. may be performed upon it in the sam^ 
manner as upon simple numbers. 

If the sum consists of dollars and a number of cents less 
than ten, there mast be A zero between the dollars and the 
cents in the place of dimes. Thus 7 dols. and 5 cents must 
be written $7.05. 

19. What will 10 yards of cloth cost at $4.59i a yard 1 
20* What will 10 pounds of oofiee cost at $0.27 a pound 1 

21. What will 100 sheep cost at $8.45 apiece t 

22. What will 1,000 yards of cloth cost at $0.35 a yard 1 

23. MuIUply 5l)yl0 

24. 47 10 

25. 30 10 

26. 124 10 

27. 387 10 

28. 450 10 



32. Multiply 90 by 100 

33. 4 1,000 

34. 73 1,000 

35. 80 1,000 

36. 132 1,000 

37. 800 1,000 
29/ 13,008 10J38. • 1,643 1,000 



30. 7 100 

Zl. 38 100 



39. 725 10,000 

40. 76,438 10,000 

VT. 1. What cost 75 lb. of tobacco at 20 cents a pound ? 

2. What cost 30 cords of wood* at $6^75 a cord 7 

3. If 400 men receive 135 dollars apiece, how many dol- 
lars .will they all receive ? 
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9. What wDl 287 barrels of turpentine come to, at $3.25 
a barrel 1 

Note. Find the price of 200 barrels, of 80 barrels, and of 
7 barrels separately, and then add them together. 

10. What will 358 barrels of beef come to, at $7.55 a 
barrel ? 

11. A drover bought 853 sheep at an average price of 
$3.58 apiece. What were the; whole worth ? 

12. A merchant bought 105 hundred weight of lead, at 
$17.33 a hundred weight ; how much did the whole come to ? 

13. If a ship sail 8 miles in an hour, how many miles 
will she sail in a day, at that rate 1 How far in l27 days ? 

14. An army of 8,975 men are to receive 138 dollars 
ii^iece. How many doUars will they all receive 1 

15. An army of 11,327 men are to receive a year's pay, 
at the rate of 5 dollars a month for each man. How many 
dollars will they all receive ? 

16. Bought 207 chaldrons of coal, at $12,375 a chaldron. 
How much did it come to 1 

17. Bought 857 pounds of sugar at $0,125 a pound. 
How much did it come to ? 

18. Shipped 350 casks of butter worth $14.50 a cask. 
What was the value of the whole t 

19. What cost 354 fother of lead, at $63.57 a fother ? 

20. What cost 25,837 gallons of brandy, at $2,375 a 
gallon ? 

21. [f it cost $28.56 to clothe a soldier 1 year, how many 
dollars will it cost to clothe an army of 15/iOiO men the same 
time ? 

by 47 

250 

303 

1,005 

2,700 

88,400 

30,704 

37,000 

800,005 

703,004 

MifceUaneaus Examples, 

I. If 1 pound of tobacco coat 28 cents, what wiU a keg 
of tobacco, weighing 112 pounds, cost ? 



22. 


Muljply 887 


23. 


6,300 


24 


1,006 


25. 


15,030 


26. 


38,446 


27. 


487,500 


28. 


7,035,064 


29. 


9,800,000 


80. 


78,508,060 


81. 


43,060,085 
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Apothecaries use this weight in compoanding their medi- 
cines, but they buy and sell by Avoirdupois weight. Apo^ 
thecaries* is the same as Troy weight, having only some di^ 
ferent divisions. 

16. In 9tb. 8 $.1 5. 2 sc 19 gr. liow many grains t 

DRT MEASURE. 

' 2 pints (pt.) make 1 quart, marked qt 

8 quarts 1 peck pk. 

4 pecks 1 bushel bu. 

8 bushels 1 quarter qr. 

By this measure, salt, ore, oysters, corn, and other dry 
goods are measured. 

17. At 43 cents a peck, what cost 14 bu. 3 pks. of wheat t 

18. At 3 cents a quart what will 5 bu. 2 pks. 3 qts. of salt 
come to ? 

ft 

CLOTH MEASURE. 

2j^ inches (in.) make 1 nail, marked nl. 
4 nails 1 quarter qr. 

4 quarters 1 yard yd. 

3 quarters 1 ell Flemish £11 Fl. " 

5 quarters . 1 ell English Ell Eng. 
5 quarters 1 aune or ell French. 

19. At 27 cents a nail, what is the price of 2 yds. 1 qr. 3 
mIs. of c'olh . 

20. It 1 qr. cost $2,50, wliat cost 43 ells English of broad- 
cloth ? 

21. At 42 cents a nail, what cost 13 ells Fl. 3 qrs. of 
broadclotk 1 

22. How many ie:.onds are there in 4 years 1 

23. How man} seconds are there in 8 y. 3 mo. 2 wks. 2 
d. 19 h. 43 min. 57 sec? 

2i. How maky calendar months are there from the 1st 
Feb. 1819, to the Ist August, 1822 1 

25. How many days are there from the 7th Sept. 1817, to 
the 17th May, 1822? ' ^ 

26. How many minutes are there from the 13th July, at 
43 minutes after 9 in the morning, to the 5th Nov. at 19 ^ 
min. past 3 in the afternoon ! 



MM 
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27. How many seconds old are jou ? 

28. How many seconds from the commencement of the 
Christian era to the year 1822 ? 

^ 29. At 4 cents an ounce, how much would «j cwt 2 qrs. 

18 lb.. 7 oz. of snuff come to ? 
''& ' 30. At 28 cents a pound, what would 3 T. 2 cwt :i qrs. 
^^^ 16 lb. of tobacco come to ? 

31. If a cannon ball flies 8 miles in a minute, how far 
would it fly at that rate in 7 y. 2 mo. 3 wks. 2 days ? 

32. If a quantity of provision will last 324 men 7 days, 
how many men will it last one day ? 

33. A garrison of 527 men have provision sufficient to last 
47 days, if each man is allowed 15 oz. a day ; how many 
days would it last if each man were allowed only 1 oz. a 
day? 

34. A garrison of 527 men have provision sufficient to last 
47 days, if each man is allowed 15 oz. a day ; how many 
men would it serve the same time, if each man were allow- 
ed only 1 oz. a day ? 

35. If a man performs a journey in 58 days, by travelling 
9 hours in a day, how iiiaov hours is he performing it ? 

36. If by working 13 hours in a day a man can perform 
a piece of work in 217 days ; how long would it take him to 
do it if he worked only I hour in a day ? 

37. If by labouring 14 hours in a day 237 men can build 
a ship in 132 days, how many days would it take them, if 
they work only 1 hour in a day ? How many men would 
it take to do it in 132 days, if they work only 1 hour in a 
day? 

38. How many yards of cloth that is 1 qr. wide, are equal 
to 27 yaids that is 1 yd. wide ? 

39. If a piece of cloth that is 1 qr. wide is worth $67.25, 
what is a piece containing the same number of yards of the 
same kind of cloth worth, that 13 1 yd. wide ? 

40. If a bushel of wheat afford 65 eight-penny loaves, 
bow many penny loaves may be obtained from it 1 

41. What is the price of 4 pieces of cloth, the first con- 
tainmg 21 yards, at $4.75 a yard ; the second containing 27 
yards, at $7.25 a yard ; the third containing 18 yards, at 
$9.00 a yard ; and the fourth containing 32 yards* at $8.57 
a yard ? 

42. A manr bought 15 lb. of beef, at 9 cents a pound ; 
28 lb. of sugar, at $0,125 a pound ; 18 gallons of wine, at 
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$1.56 a gallon ; a barrel of flour, for $8.00 ; and 3 barrels 
of cider, at $3.50 a barrel. H^w much did the whole 
amount to 1 

Interest is a reward allowed by a debtor to a creditor fix 
the use of money. It is reckoned by the hundred, hence 
the rate is called so much per cent* or per centunu Per 
centum is Latin, signifying by the hundred. 6 per cent. 
signifies 6 dollars on a hundred dollars, 6 cents on a hun- 
dred cents, £Q on <£1()0, &.c. so 5 per cent, signifies 5 dol- 
lars on 100 dollars, ^c. Insurance^ cofntnission^ and pre 
miums of every kind are reckoned inlhis way. Discount b 
so much per cent, to be taken out of the principal. 

43. If 1 dollar gain 6 cents interest a year, how much wiB 
13 dollars gain in the same time 1 

44. What is the interest of $43.00 for 1 year at 6 per 
cent 1 

45. What is the interest of $157.00 for 1 year at 5 per 
cent.? 

4G. What is the interest of $1.00 for 2 yearns at 6 pei 
cent. 1 What for 5 years 1 

47. What is the interest of $247.00 for 3 years at 7 pei 
cent? 

48. How much must I give for insuring a ship and cargo 
worth $150,000.00 at 2 per cent. 1 

49. Imported some books from England, for which I 
paid $150.00 there. The duties in Boston were 15 per 
cent., the freight $5.00. What did the books cost me 1 

50. What must I receive for a note of $275.00 that has 
been due 3 years, interest at 6 per cent. ? 

51. A man failing in trade, is able to pay only $0.68 on a 
dollar ; how much can he pay on a debt of $5 dollars 1 
IIow much on a debt of 20 dollars 1 

52. A man failing in trade, is able to pay only $0.73 on a 
dollar ; how much will he pay on a debt of $47.00 ? How 
much on a debt of $123.00 1 How much on a debt of 
$2,500.00 1 

53. A merchant bought a quantity of goods for 243 dol- 
lars, and sold them so as to gain 15 per cent. ; how much 
did he gain, and how much did he sell them for ! 

54. A merchant bought a quantity of goods for $843.00 ; 
liow much must he sell them for to gain 23 per cent. 1 
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SUBTRACTION. 

_VIII I.* David had nine peaches, and gave four of 
them to George ; how many had he lefl ? 

2. A man having 15 dollars, lost 9 of them ; how many 
had he left ? 

3. David and William counted their apples ; David had 
35, and William had 17 less ; how many had William ? 

4. A man owing 48 dollars, paid 29 ; how many did he 
then owe ? 

5. A man owing 48 dollars, paid all but 19 ; how many 
did he pay ? 

6. A man owing a sum of money, paid 29 dollars, and 
then he owed 19 ; how many did he owe at first ? 

7. A man being asked how old he was when he was mar- 
ried, answered, that his present age was sixty-four years, 
and that he had been married 37 years ; what was his age 
when he was married ? 

8. A man being asked how long he had been married, 
answered, that his present age was sixty-four years, and that 
he was twenty-seven years old when he was married ; how 
long had he been married ? 

9. A man being asked his age, answered, that he was 27 
years old when he was married, and that he had been mar- 
ried 37 years. What was his age ? 

10. A man bought a piece of cloth containing 93 yards, 
and sold 45 jajds of it ; how many yards had he left ? 

11. A merchant bought a piece of cloth for one hundred 
and fifteen dollars, and sold it again for one hundred and 
thirty-eight dollars. How much did he gain by the bargain ? 

12. A merchant sold a. piece of cloth for 138 dollars, 
which was 23 doUaw more than he gave for it ; how much 
did he give for it ? 

13. A merchant bought a piece of cloth for 1 15 dollars, 
and sold it so as to lose 23 dollars. How much did he sell 
it for ? 

14. A man bought a quantity of wine for 753 dollars, but 
not being so good as he expected, he was willing to lose 87 
dollars in the sale of it ; how much did he sell if for ? 

15. A man owing two thousand, six hundred, and forty- 

* See First Lessons, sect. 1. 

3» 
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three dollars, paid at several times as follows ; at one time 
two hundred and seventy-five dollars ; at another fifty-eight 
dollars ; at another seveQ dollars ; and at another one thou- 
sand and sixty-seven dollars ; how much did he then owe ? 

16. From Boston to Providence it is 41 miles, and from 
Boston to Attleborough (which is upor^ the road from Bos- 
ton to Providence) it is 28 miles ; how far is it from Attle- 
borough to Providence 1 

17. From Boston to New York it is 250 miles ; supposea 
man to have set out from Boston for New York, and to 
have travelled 14 hours, at the rate of five miles in an hour ; 
how much farther has he to travel 1 ' 

18. General Washington was born A. D. 1732, and died 
in 1799 ; how old was he when he died ? 

19. Dr. Franklin died A. D. 1790, and was 84 years old 
when he died ; in what year was he born ? 

20. A gentleman gave 853 dollars for a carriage and two 
horses ; the carriage alone was valued at 387 dollars ; what 
was the value of the horses ? How ^much more were the 
horses worth than the carriage ? 

21. A man died leaving an estate of eight thousand, four 
hundred, and twenty-three dollars ; which he bequeathed as 
follows ; two thousand, three hundred doUars to each of his 
two daughters, and the rest to his son ; what was the son's 
share 1 

22. A gentleman bought a house for sixteen thousand, 
and twenty-eight dollars ; a carriage for three hundred and 
eight dollars, and a span of horses for five hundred and 
eighty-three dollars. He paid as follows ; at one time nine- 
ty-seven dollars ; at another, one thousand, and eight dol- 
lars ; and at a third, four thousand, two hundred, and six 
dollars. How much did he then owe ? 

23. In Boston, by the census of 1820, there were 43,278 
inhabitants ; in New York, 123,706. How many more in- 
habitants were there in New York than in Boston ? 

24. In Boston, by the census of 1810, the number of in- 
habitants was 33,250 ; and in 1820 it was 43,278. What 
was the increase for 10 years 1 

25. A merchant bought 2 pipes of brandy for 642 dollars 
aud retailed it at 3 dollars a gallon. How much did he gain ? 

26. A man bought 359 kegs of tobacco, at 9 dollars a 
keg ; 654 barrels of beef, at 8 -dollars a barrel ; 9 bags of 
coffee, at 29 dollars a bag In exchange he gave 3 hhds. 
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of brandy, at 2 dollars a gallon ; 473 cwt. of sugar, at 8 dol- 
lars per cwt. How much did he then owe ? 

27. A man bought 7 lb« of sugar, at $0,125 per lb. ; 4 
^als. of molasses, at 0.375 per gall. ; 5 lb. of raisins, at 
10.14 per lb. ; 1 bbl. of fiour, for $6.00. He paid a ten 
dollar bill ; how much change ought he to receive back ? 

28. Two merchants, A and B, traded as follows ; A sold 
B 24 pipes of wine, at $1.87 per gal. ; and B sold A 32 
hhds. of molasses, at $47.00 per hhd. The balance was 
paid in money ; how much money was paid, and which re 
ceived it 1 

29. A merchant sold 35 barrels of iflour, at 7 dollars per 
barrel ; but for ready money he made 10 per cent discount 
How much did the flour come to ader the discount was 
made? 

30. A merchant bought 15 hhds. of wine, at $2.00 per 
gallon ; but not finding so ready a sale as he wished, he was 
obliged to sell it so as to lose 8 per cent on the cost How 
much did he lose, and how much did he sell the whole for 1 

31. Suppose a gentleman's income is $1,836.00 a year, 
and he spends $3.27 a day, one day with dnother; how 
much will he spend in the year 1 How much of his income 
wiU he save 1 

32. What is the difference between 487,068 and 24,703 1 

33. How much larger is 380,064 than 87.065 ? 

34. How much smaller is 8.756 than 37,005,078 t 

35. How much must you add to 7,643 to malce 16,487 1 

36. How much must you subtract from 2,483 to leave 
527? 

37. If you divide 3,880 dollars between two men, giving 
one 1,907 dollars, how much will you give the other ? 

38. Subtract 38,506 from 90,000. 

39. Subtract 20,076 from 180,003. 

40. A man having 1,000 dollers, gave away one dollar ; 
bow many dollars had he left ? 

41. A man having $1,000.00, lost seventeen cen^, how 
much had he -lefl ? 

42. What is the difference between 13 and 800,060 ? 

43. What is the difference between 160,000 and 70 ? 

44. How much must you add to 123 to make 10,000 ? 

45. A man's income is $2,738.43 a year, and he spends 
$1,897.57 ; how much does he save ? 

46. Subtract 93 from 80,640. 
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47. A merchant shipped molasses to tne «,mount ol 
$15,000.00, but during a storm the master was obliged to 
throw overboard to the amount of $853.42 ; what was the 
▼alue of the remaining part ? 

48. A man bought goods to the amount of $1,153.00, at 
6 months' credit, but preferring to pay ready money, a dis- 
count was made of $35.47. What did he pay for the goods t 

49. -Subtract one cent from a thousand dollars. 
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IX. 1. How many oranges, at 6 cents apiece, can you 
buy for 36 cents ? 

2. How many barrels of cider, at 3 dollars a barrel, can 
be bought for 27 dollars 1 

3. How many bushels of apples, at 4. shillings a bushel, 
can you buy for 56 shillings 1 

4. How many barrels of flour, at 7 dollars a barrel, can 
you buy for 98 dollars 1 

5. How many dollars are there in 96 shillings 1 

ENGLISH MONEY. 

4 farthings (qr.) make 1 penny, marked d. 

12 pence 1 shilling s. 

20 shillings 1 pound £ 

21 shillings 1 guinea. 

This money was used in this country until A. D. 1786, 
when, by an act of Congress, the present system, which \a 
called Federal Money, was adopted. Some of these denomi- 
nations, however, are still used in this country, as the shil- 
ling and the penny, but they are different in vdue from the 
English. In English money 4s. 6d. is equal in value to the 
Spanish and American dollar. But a dollar is called six 
shillings in New England ; eight shillings in New York ; 
and 7s. 6d. in New Jersey. The English guinea is equtJ to 
28s. in New England currency. The dollar will be con- 
sidered 6s. in this book, unless notice is given of a diffeunt 
value. 

6. How many pence are there m 84 farthing? ? 
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7. How many lb« of sugar, at 9d. per lb., may be bought 
forll7d.? 

8. How much beef, at 8 cents per lb., may be bought for 
91.12? 

9. How many lb. of steel, at 13 cents per lb., may be 
bought for $2.21 ? 

10. How many cwt. of sugar, at $14 per cwt., may be 
bought for $280? 

11. How many cwt. of cocoa, at $17 per cwt., may be 
bought for $391? 

12. How much cocoa, at $25 per cwt., may be bought 
for 475 dollars ? 

13. How much sugar, at 8d. per lb., may be bought for 
4s. 8d. ? 

14. How much cloth, at 4s. per yard, may be bought for 
1^. I2s. ? 

15. How much snuff, at 2d. 2 qr. per oz., may be bought 
for 40 farthings ? 

16. How much wheat, at 8s. per bushel, may be bought 
for 2j£. 16s. ? 

17. How much cloth, at 7s. per yard, may be bought for 
2£. 17s. ? 

18. How much pork, at 9d. per pound, may be bought for 
1^. 4s. 9d. ? 

19. How much molasses, at lid. per quart, may be bought 
for 2^. 15s. lid.? 

20. In 38 shillings how many pounds ? 

21. In 53 shillings how many pounds? 

22. In 87 shillings how many pounds ? 

23. In 115 shillings how many pounds ? 

24. In 178 shillings how many pounds? 

25. In 253 shillings how many pounds ? 

26. In 6,247 shillings how many pounds ? 

27. In 38 pence how many shillings ? 

28. In 153 pence how many shillings ? 

29. In 1,486 pence how many shillings? 

30. In 26,842 pence how many shillings ? 

31. In 89 farthings how many pence ? 

32. In 243 farthings how many pence ? 

33. In 3,764 farthings how many pence ? 

34. In 137 farthings how many pence? How masy 
•hillings? 

35. In 382 farthings how many shillings ? 
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36. In 370 pence how many shiUmgs? How many 
pounds? 

37. In 846 pence how many pounds 1 

38. In 3,858 pence how many pounds ? 

39. In 2,340 farthings how many pence? How many 
shillings 7 How many pounds ? 

40. In 87,253 farthings how many pounds ? 

4) . In 87 pints how many quarts ? How many gallons ? 

42. In 230 pints bow many gallons ? 

43. In 98 gills how many pints ? How many quarts ? 

44. In 183 gills how many pints 7 How many quarts ? 
How many gallons ? 

45. In 4,217 gills how many quarts 1 How many gallons ? 

46. In 23,864 gills how m|iny gallons ? 

47. In 148 gallons how many hogsheads t 

48. In 3,873 gallons how many pipes ? How many tuns ? 

49. In 48,784 gills of wine how many hogsheads ? How 
many pipes 1 How many tuns ? 

50. In 873 seconds how many minutes ? 

51. In 87 hours how many days 1 

52. In 73 days how many weeks ? How many months ? 

53. In 2,738 minutes how many hours 2 How many days 1 
54 In 24,796,800 seconds how many minutes 1 How 

many hours 1 How many days ? How many weeks ? Horn 
many months ? 

55. In 506,649,600 seconds how many years, allowing 
365 days to the year 1 

56. In 273 drams how many pounds AToirdupoIs ? 

57. In 5,079 drams how many ounces ? How many 
pounds? 

58. In 573,440 drams how many ounces ? How many 
pounds ? How many quarters ? How many hundred- 
weight ? How many tons ? 

59. In 5,592,870 ounces how many tons ? 

60. In 384 grains Troy how many prnny-weights? 

61. In 325 dwt. how many ounces ? 

62. In 431 oz. Troy how many pounds ? 

63. In 198,706 grains Troy how many penny-weights ? 
How many ounces ? How many pounds ? 

64 In 678,418 grains Troy how many pounds ? 

65. In 37 nails how many yards 1 

66. In 87 nails how many ells English ? 
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67. In 243 nails how many yards ? 

68. In 372 quarters how many ells Flemish 1 

69. In 3,107 nails how many ells Flemish ? 

70. In 327 shillings how many English guineas t 
7 J . In 68 pence how n^any six-pences 1 

72. In 130 pence how many eight-pences 1 
. 73. In 342 pence how many four-pences ? 

74. In 2,086 pence how many nine-pences t 

75. In 3,876 half-pence' how many pence ? 

76. In 3,948 farthings how many pence? How many 
three-pences ? , . 

77. In 58,099 half-pence how many pounds ? 

78. In 57,604 farthings how many guineas at 28s. each ? 

79. In 3^. how many pence ? How many three-pences 1 

80. In 7S£, how many shillings ? In these shillings how 
many dollars ? 

81. In 84t£, how many shillings ? In these shillings how 
many guineas ? 

82. In 37<£. 4s. how many shillings ? How many dollars t 

83. How many pence are there in a dollar I 

84. In 382 pence how many dollars ? 

85. In 32^. 8«. 4d. how many dollars ? 

86. In 13 yards how many quarters ? In these quarters 
how many ells Flemish ? 

87. In 2 y. 3 qr. how many quarters ? In these quarters 
how many ells English ? 

88. In 17 ells Flemish how many quarters ? In these 
quarters how many aunes ? 

89. In 73 aunes how many yards 1 

90. From Boston to I^iverpool is about 3,000 miles ; if a 
ship sail at the rate of 1 15 miles in a day, in how many days 
will she sail from Boston to Liverpool ? 

91. If an ingot of silver weigh 36 oz. 10 dwt. how many 
pence is it worth at 3d. per dwt. ? How many pounds ? 

92. How many spoons, weighing 17 dwt. each, may oe 
made of 31b. 6 oz. 18 dwt. of silver ? 

93. A goldsmith sold a tankard foi 10£. 8s. at the rate of 
58. 4d. per ounce. IIow much did it weigh 1 

94. How many coats may be made of 47 yds. 1 qr. of 
broadcloth, allowing 1 yd. 3 qrs. to a coat ? 

95. What number of bottles, containing 1 pt. 2 gis. each, 
may be filled with a barrel of cider ? 

96. How many vessels, containing pints, quarts, and two 
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qaarts, and of each an equal number, may be filled with a 
pipe of wine 1 

Noie. Three vessels, the first containing a pint, the se- 
cond a quart, and the third two quarts, are the same as one 
vessel containing 3 qts. I pt. The question is the same as 
if it had been asked, how many vessels, each containing 3 
qts. 1 pt., might be filled. 

97. A man hired some labourers, men. and boys, and of 
each an equal number ; to the men he gave 7b. and to the 
boys 38. a day, each. How many shillings did it take to 
pay a man and a boy ? It took 2£. 10s. to pay them for 1 
day's work. How many were there of each sort t 

Note, The question is the same as if it were asked, how 
many men this money would pay at 10s. per day* 

98. A man bought some sheep and some calves, and of 
each an equal number, for $165.00; for the sheep he gave 
$7.75 apiece, and for the calves $3.25. How many were 
there of each sort 1 

9d. A man having $70.15, wished to purchase some rye, 
some wheat, and some corn, and an equd number of bushels 
of each kind. The rye was $0.95 per busVel, the wheat 
<1.37, and the corn $0.73. How many bushels of each sort 
could he buy if he laid out all his money ? 

100. How many table spoons, weighing 23 dwt. each, and 
tea spoons, weighing 4 dwt. 6 gr. each, and of each an equal 
number, may be made from 41b. 1 oz. 1 dwt. of silver ? 

101. A merchant has 20 hhds. of tobacco, each contain- 
ing 8 cwt. 3 qrs. 14 lb. which he wishes to put into boxes 
containing 71b. each. How many boxes must he get ? 

102. Bought 140 hhds of salt, at $4.70 per hhd. ; how 
much did it come to ? How many quintals of fish, at $2.00 
per quintal, will it take to pay for it t 

1CK3. A man bought 18 cords of wood, at 8 dollars a cord, 
and paid for it with Hour, at $6 a barrel. How many bar- 
rels did it take ? 

104. A man sold a hogshead of molasses at $0.40 per 
gal., and received his pay m corn at $0.84 per bushel. How 
many bushels did he receive ? ' 

105. How much coffee, at $0.25 a pound, can I have for 
100 lb. of tea, at $0.87 per lb. f 
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106. How much broadcloth, at $6,66 per yard, must be 
given for 2 hhds. of molasses, at $0.37 pet gal. T 
!07. How many times is 8 contained in 6,848? 

108. 12,873 is how many times 3 ? 

109. 86,436 is how many times 9 1 . 

1 10. 1,740 is how many times 6 ? 

111. 18,345 is how many times 5 ? 

112. 64,848 is how many times 4 1 

1 13. 94,456 is how many times 8 ? 

114. 80,055 is how many times 15 7 

115. 8,772 is how many times 12 1 

116. 1,924 is how many times 371 

11 7. 1,924 is how many times 52 t 

118. 3,102 is how many times 94 1 

1 19. 3,102 is how many times 33 1 

120. 4,978 is how many times 131 t 

121. 23,125 is how many times 375 ? 

122. 15^341 is how many tiines 529 ? 

123. 49,640 is how many times 136'! 

124. 6,81 3,978 is how many times 8,253 1 

125. 92,883,780 is how many times 9,876 T 

126. 2,001,049,068 is how many times 261,986? 

127. 11,714,545,304 is how many times 87,362 ? 

128. 921,253,442,978,025 is how many times 918,273,645 1 

MisceUaneons Examples. 

1. At 4s. 3d. per bushel, what cost 3 hu^'bels of corn ? 

2. Al 2s. 3d. per yard, what cost 4 yards of cloth ? 

3. What cost 7 lb. of coffee, at Is. 6d. pei- lb t 

4. What cost 3 gallons of wine, at 8s. 3d. per gal. 1 

5. What cost 4 quintals of fish, -at .13s. 3d. per quintal 1 

6. What cost 5 cwt. of iron, at 1«£. 9s. 4d. per cwu t 

7. What cost 6 cwt. of sugar, at 3^. 88. 4d. per cwt. ? 

8. What cost 9 yds. of broadcloth, at 2c£. 6s. 8d. per 
f ard ? 

9. How much sugar in 3 boxes, each box containing 14 
fb. 7 oz. ? 

10.. At 3£. 9s. per cwt. what cost' 7 cwt. of wool 1 

11. What is the value of 5 cwt. of raisins, at 2^. Is. 8d 
per cwt. ? 

12. How much wool in 3 pack^, each pack weighing 2 
cwt. 2 qrs. 13 lb.? 

4 
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If). What is the weight of 5 casks of raisins, each cask 
weighing 2 cwt. 3 qrs. 25 lb. ? 

14. What is the weight of 12 pockets of hops, each pock- 
et weighing I cwt. 2 qrs. 17 lb. ? 

15. What is the weight of 16 pigs of lead, each pig weigh- 
ing 3 cwt. 2 qrs. 17 lb. ? 

Note* Divide the multiplier into factors as in Art. IV. . 
that is, find the weight of 4 pigs and then of 10. 

16. At 78. 4d. per bushel, what cost 18 bushels of wheat ? 

17. What cost 21 cwi. of iron, ai i£. 6s. 8d. per cwt. ? 

18. What cost 28 lb. of tea, at Ss. 7d. per lb. 1 

19. What cost 32 lb. of coffee, at Is. 8d. per lb. 1 
«0. What cost 23 lb. of tea, at 4s. 3d. per lb. ? 

Note, Find the price of 21 lb. and then of 2 lb* and add 
*lhem together, Art. IV. 

21. WhatVost 26 yds. of cloth, at 8s. 9d. per yd. 1 
^. What cost 34 cwt. of rice, at l£, 1 s. 8d, per cwt. ? 

23. If an ounce of silver cost 6s. 9d., what is thsit per lb 
Trov ? What would 2 lb. 7 oz. co t ? 

24. What is the val«e of 38 yds. of cloth, at 2£, 6s. 4J. 
per yd. ? 

25. A man bought a bushel of corn for 5s. 3d., and a 
biuihrl of wheat for 7s. 6d. ; what did the whole amount to ? 

26. How much silver in 6 table spoons,, each weighing .5 
oz. 10 dwts. ? 

27. A man bought tv|ro loads of hay, one weighing 18 
cwt. 3 qrs., and the other 19 cwt. 1 qr. ; how much in both 1 

28. A man bought one load of hay for 7<£. 3s., and 
another for 6j^. 8s. 4d. ; how much did he give for both ? 

29. A man bought 3 vessels of wine ; the first contained 
IS gallons ; the second 15 gals. 3 qts. ; and the third 17 
gals. 2 qts. 1 pt. How much in the 3 vessels ? 

30. A merchant bought 4 pieces of cloth. The first con- 
tained 18 yds. 3 qrs. ; the second 23 yds. 1 qr. 3 nls. ; the 
third 25 yds. ; and the fourth 16 yds. 2 qrs. 2 nls. How 
many yards in the whole 1 

31. A man bought 3.bu. 2 pks. of wheat at one time ; 18 
bu. 3 pks. at another time ; 9 bu. 1 pk. 5 qts. at a third ; 
and 16 bu. pk. 7 qts. at a fourth. How many bushels did 
he buy in the whole 1 

32. A man bought a cask of raisins for 1<£. ISs. 4d. ; 1 
Ibw of coffee for Is. 6d. ; 1 cwt. of cocoa for 3.£. 17s. ; 1 keg 
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of mof asses for 13s: 7d. ; 1 box of lemDns for ! £. 3s.; 1 
. bushei of corn for 4s. 3d. How much did the whole amoun* 
to? 

33. A man bought 4 bales of cotton. The first contained 
4 cwt. 2 qrs. 16 lb. ; the second 3 cwt. 1 qr. 14 lb. ; the 
third 5 cwt. qr. 23 lb. ; and the fourth 4 cwt. 3 qrs. What 
was I he weight of the whole 1 

34. A merchant bought a piece of cloth, containing 19 
yds. 3 qrs«, and sold 4 yds. 1 qr. of it ; Iiow much had he 
left? 

35. A grocer drew out of a. hhd. of wine 17 gals. 3 qts. ; 
how much remained in the hogshead ? 

36. A bought of B a bushel of wheat for 7s. 6d. He gave 
him 1 bushel of corii worth 5s. 3d. and paid the rest in 
money. How much money did he pay ? 

37. C bought of B a bale of cotton for 18.£. 4s. and B 
bought of C 4 barrels of flour for 9^. 3s. C paid B the rest 
in money. How much money did he pay ? 

38. If from a piece of cloth, containing 9 yds. you cut oflT 
. I yd. 1 qr., how much will there be left ? 

39. If from a piece of cloth, containing 18 yds. 1 qr. you 
cut off 3 yds. 3 qrs., how much will be left ? 

40. If from a box of butter, containing 15 lb. there be 
taken 61 b. 3 oz., how much will be left ? 

41. A man sold a box of butter for I7s. 4d., and in pay 
received 7 lb. of sugar, worth 9d. 2qr. per lb. and the rest in 
money, How much money did he receive ? 

42. A countryman sold a load of wood for 2£, 8s. and 
received in pay 3 gals, of molasses at 2s. 3d. per gal., 8 lb. 
of raisins at lOd. per lb., 1 gal. of wine at l4^. 3d., and the 
rest in money. How. much money did be receive ? 

43. A smith bought 17 cwt. 3 qrs. of iron, and after hav- 
ing wrought d few days, wishing to know how much of it he 
had wrought, he weighed what he had left, and found he had 
8 cwt. 1 qr. 13 lb. H<iv much had he wrought ? 

44. A merchant bought 110 bars of iron, weighing 53 
cwt. 1 qr. 11 lb., of which he sold 19 bars, weighing 9 cwt 
3 qrs. 15 lb. How much had he left ? 

45. A merchant bought 17 cwt. 2 qrs. 1 lb. of sugar, and 
sold 13 cwt. 3 qrs. 17 lb. How much remains unsold ? 

46. From a piece of cloth, wiiich contained 43 yds. 1 qr., 
a tailor cut 3 suits, containing 6 yds. 2 qrs. 2 nh. sach. 
How much cloth was there left T 
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47. The revolutionary war between England and Ameri 
ca commenced April 1 9th, 1775, and a general peace took 
place Jan. 20th, 1 7S3. How long did the war continue ? 

48. The war between England and the United States 
commenced June 18th 1812, and continued 2 years 9 
months 18 days. When was peace concluded ? 

49. The transit of Venus (that is, Venus appeared to pass 
OTcr the sun) A. D. 1769, took place at Greenwich, Eng. 
June 4th, 5 h. 20 min. 50 sec. morn. Owing to the difTcr- 
ence of longitude between London and Boston it would take 
place 4 hours 44 min. 16 sec. earlier by Boston time. At 
what time did it take place at Boston ? 

X. 1.* If 1 yard of c!oth is worth 2 dolhrs, what is ^ of 
a yard worth ? 

2. What is i of 2 dollars? 

3. If 2 dollars will buy 1 lb. of indigo, how much will 1 
dollar buy 1 How much will 3 dollars buy ? How much 
will 7 dollars buy 1 How much will 23 dollars buy ? How 
much will 125 dollars buy. 

4. At 3 shillings per bushel, what will ^ of a bushel of 
corn cost 1 What will ^ of a bushel cost 1 

5. At 3 dollars a barrel, what part of a barrel of cider will 
1 dollar buy 1 What part of a barrel will 2 dollar^ buy ? 
HomT much will 4 dollars buy 1 How much will 5 dollars 
buy 1 How much will 8 dollars buy 1 How much will 28 
dollars bjy ? 

6. At 3 dollars a box, how many boxes of raisins may be 
bought for 125 dollars 1 

7. How many bottles, holding 3 pints each, may be filled 
with 85 gallons of cider ? 

8. At 4 dollars a yard, how much will ^ of a yard of cloth 
cost ? How much will | of a yard cost ? How much will 
} of a yard cost 1 

9. A 4 dollars a box, what part of a box of oranges may 
be bought for 1 dollar 1 What part for 2 dollars ? Wh{(t 
part for 3 dollars ? How many boxes may be bought for 5 
dollars ? How many for 19 uollars ? 

10. At 4 dollars a barrel, how many barrels of rye ftour 
may be bought for 327 dollars ? 

IW At 5 dollars a cord, what will 7 of a cord of wood 

* See Fiist Lessons, sect. III. sit. B 



X, ARITHMETIC. 41 

cost ? What will | cost ? What will f cost 1 What will 
J cost ? What will | cost ? What will f cost ? 

12. At 5 dollars a week, what part of a week's board can 
I have for 1 dollar ? What part for 2 dollars ? What part 
for 3 dollars 1 What part for 4 dollars ? How long can 1 l>e 
boarded for 7 dollars ? How long for 18 dollars 1 How long 
for 39 dollars ? 

13. At 5 dollars a barrel, how many barrels of fish may be 
bought for $453 ? 

14. If a firkin of butter cost 6 dollars, how much will } 
of a firkin cost ? How much will | C/OSt ? How much will 
f cost ? How much will i cost 1 How much will y cost 1 

15. At 6 dollars a ream, what part of a ream of paper ir.ay 
be bought for 1 dollar ? What part for 2 dollars ? What 
part for 5 dollars ? How many reams may be bought for 17 
dollars ? How many will 56 dollars buy ? 

16. At 6 dollars a barrel, how many barrels of fiour may 
De bought for 437 dollars ? 

17. If a stage runs at the rate of 7 miles in an hour, in^ 
what part of an hour will it run 1 mile ? In what part of an 
Lour will it run 3 miles ? In what part of an hour will ic run 
5 miles 1 In what time will it run 17 miles ? In what time 
will it run 59 miles ? In what time will it run from Boston 
to New York, it being 250 miles 1 

18. At 8 dollars a chaldron, how many chaldrons of x»)als 
may be bought for 75 dollars ? 

19. At 5 dollars a ream, how many reams of paper may 
be bought lor 253 dollars ? 

20. At 7 dollars a barrel, how many barrels of flour maf 
be bought for 2,434 dollars ? 

21. At 9 dollars a barrel, how many barrels of beef may 
be bought for 3,827 dollars ? 

22. At 8 dollars a cord, how many cords of wood may be 
bought for 853 dollars ? 

23. At 17 cents per lb., how many pounds of chocolate 
may be bought for $1.00 1 How many lb. for $2.00 1 How 
many lb. for $8.87 ? 

24. At 25 dollars per cwt. what part of 1 cwt. of cocoa 
may be bought for 1 dollar T What part for 3 dollaps ? What 
part for 8 dollars ? What part for 18 dollars ? How many 
cwt. may be bought for 2,387 dollars ? 

25. At 28 dollars per ton, how many tons of hay may Iw 
bought for $427 ? 

4* 
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2G. If 32 dollars will buy 1 thousand of staves, what part 
of a thousand may be bought for 1 dollar 1 What part of a 
thousand may be bought for 2 dollars ? What part of a 
thousand may be bought for 7 dollars 1 What part fer 15 
dollars 1 . What part for 27 dollars ? How many thousands 
may be bought for 87 dollars ? How many for $853 1 

27. At 45 cents per gallon, what part of a gallon may be 
bought for I cent ? What part for 3 cents ? What part for 
8 cents 1 What part for 17 cents 1 What part for 37 cents 1 
What part for 42 cents ? How many gallons may be bought 
for $17.53? 

28. At 138 dollars per ton, whit part of a ton of potash 
may be bought for 1 dollar ? What part for 1 7 dollars ? 
What part for 35 dollars 1 What part for 87 dollars 1 What 
part for 115 dollars 1 How many tons may be bought for 
$875 ? How many tons for $27,484 ? 

29. At $6.75 per barrel, what part of a oarrel of flour 
may be bought for 1 cent 1 What part for 17 cents 1- What 
part for 87 cents ? What part for $2.87 1 How many bar- 
lels may be' bought for $73.25 1 

30. At 73 cents a gallon,- how many gallons of wine may 
be bought for $35.00? 

31. At $2.75 per cwt., how many cwt. of fish may be 
bought for $93.67 t 

32. If a ship sail at the rate of 132 miles in a day, in 
how many days will she sail 3,000 miles ? 

33. If a ship sail at the rate of 125 miles per day, how 
long will it take her to sail round the world, it being about 
24,911 miles ? 

34. How much indigo, at 2 dollars per lb., must be given 
for 19 yds. of broadcloth, at 7 dollars per yard ? 

35. How many bushels of corn, at 5s. per bushel, must be 
given for 23 bushels of wheat, at 7s. per bushel ? 

36. How many lb. of butter, at 23 cents per lb. must be 
given for 5 quintals of fish, worth $2.25 per quintal ? 

37. How many bushels of potatoes, at 3s. per bushel, must 
be given for a barrel of flour, worth 7 dollars and 4 shil- 
lings ? 

38. At 2£. 3s. per barrel, how many shillings will 7 bar- 
rels of flour come to ? How much brandy, at 8s. per gal., 
will it take to pay for it ? 

39. If 63 gallons of water, in 1 hour, run into a cistern 
containing 423 gallons, in what time will it be flllcd ? 
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40. At 4s. 3d. per bushel, what part of a bushel will Id. 
buy 1 What part of a bushel will 8d. buy ? What part of a 
bushel will Is. of 12d. buy ? How many bushels may be 
bought for 2£. I6s. 4d 1 

41. At Ss. 4d. per gallon, how many gallons of wine may 
be bought for 17.£. 3s. 8d. 1 

42. At lis. 6d. per gallon, how many gallons of brandy 
may be bought for 43^. 1 

43. A buys of B 3 cwt. 3 qrs. of sugar, at 9 centa per 
lb. ; 2 hhds. of brandy at $1.57 per gallon ; and 8 qqls. of 
fish at $2.55 per qql. In return, B pays A $25.00 in cash ; 
150 lb. of bees-wax, at $0.40 per lb. ; and the rest in flour 
at $7.50 per barrel. How many barrels of flour must B 
give A 1 

44. 785 are how many times 4 1 

45. 2,873 are how many tfmes 8 1 

46. 8,467 are how many times 9 ? 

47. 2,864 are how many times 14 ? 

48. 43,657 are how many times 28 t 

49. 27,647 are how many times 78 ? 

50. 884,673 are how many times 153 t 

51. 181,700 are how many times 437 ? 

52. 984,607 are how many times 2,467 1 

53. Divide 1,708,540 by 13,841. 

54. Divide 407,648,205 by 403,006. 

55. Divide 100,000,000 by 12,478. 

XL 1. At 10 cents per lb., how many lb. of beef may be 
bought for $0.87 1 

2. At 10 cents per lb. how many lb. of cheese may be 
bought for $3.54 1 

3. At lOd. per lb.* how many lb. of raisins may be bought 
for 13s. 4d. 1 

4. Suppose you had 243 lb. of candles, which you wished 
to put into boxes containing 10 lb. each ; how many boxes 
would they fill ? 

5. At 10 dollars a chaldron, how many chaldrons of coal 
may be bought for 749 dollars 1 

6. At $1.00 per bushel, how many bushels of corn can 
you buy for $43.73 1 

7. If you had 32,487 oranges, which you wished to put 
into boxes containing 100 each, how manv boxes could you 

mi 
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8. At $i.00 per lb. how maDV lb. of hyson tea may b9 
bought for $2^13.84 1 

9. At $10.00 per bbl. how many barrels of pork may be 
bought for $247.63 1 ^ 

10. At $100.00 per ton, how many tons of iron may be 
bought for $8,734.87 ? 

11. In 78 how many times 10 ? 

12. In 3,876 how many times 10 ? 

13. In 473 how many times 100? 

14. In 6,783 how many times 100? 

15. In 48,768 how many times 100 ? 

16. In 475,384 cents how many dollars ? 

17. In 5,710,648 how many times 1,000 ? 

18v In 1,764,874 mills how many cents? How many 
dimes ? How many dollars ? 

19. In 4,710,074 mills how many dollars ? 

XII. I. What part of 5 lb. is 3 lb. ? 

2. What part of 7 yards is 4 yards ? 

3. What part of 7 yards is 10 yards t 

4. What part of 3 yards is 5 yards ? 

5. What part of 4 oz. is 7 oz. 1 

6. What part of 7d. is lOd. ? 

7. What part of 1 T cents is 9 cents ? 

8. What part of 9 cents is 17 cents ? 

j9. What part of 35 dollars is 17 dollars ? 

10. What part of 17 dollars is 35 dollars t 

11. 4 dollars is what part of 67 dollars? 

12. 67 dollars is what part of 4 dollars ? 

13. What part of 103 rods is 17 rods ? 

14. What part of 17 rods is 103 rods 1 

15. What part of 256 miles is 39 miles ? 

16. What part of 39 miles is 256 miles ? 

17. What part of 287 inches is 138 inches ? 

18. What part of 38,649 farthings is 8,473 farthings ? 

19. What part of 907,384 is 3,906 ? 

20. What part of 384 is 96,483 ? 

21. What part of Id. is 1 farthing ? What part of Id. is 
2 farthings ? 3 farthings ? 

22. What part of Is. is Id. ? 2d. ?'3d. ? 4d. ? 5d.-? 6d. t 
7d.? Ud. ? 

23. What part of Is. is 1 farthing \ 2 farthings ? 3 far- 
things? 7 farthings'? 13 farthings ? 35 farthings ? 
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24. What part of Is. is Id. 3 qr. ? 2d. Iqr. ? 9d. 2qr. ? 
Note. Reduce the pence to farthings. 

25. What part of \£, is t shilling ? 2 shillings ? 7 shil- 
lings ? 17 shUlings ? 

26. What part of 1<£* is 1 penny ? 3 pence 1 7 pence 1 
25 pence t 87 pence ? 147 pence ? 

27. What part of 1£. is 28. 5d. ? 

Note, Reduce the shillings to pence. 

28. What part of l£. is 7s. 4d 1 

29. What part of 1 £. is 13s. 8d. 1 

30. What part of4o^. is I8s. lid. ? 

31. How many farthings are there in l£. 1 

32. What part of l£. is 1 farthing 7 3 farthings 1 7 far- 
things? 18fanhings? 53 farthings ? 137 farthings 1 487 
Birthings 1 

as. What part of l£. is 7d. 3qr. 1 

34. What part of lc£. is lid. 2 qr. ? 

35. What part of 1^. is 4s. 7d. 1 qr. 1 

Note. Reduce the shillings and pence to farthkigB. 

36. What part of }£. is 13s. 8d. 2qr. ? 

37. What part of a gallon is 1 quart ? 

38. What part of a gallon is 1 pint ? 

39. What part of a gallon is 1 gill ? 

40. What part of a gallon is 7 gills ? 

41. What part of a gallon is 2 qts. 1 pt. 3 gis. t 

42. What part of 1 hhd. is 1 gallon ? 17 gallons T 

43. What part of 1 hhd. is 1 gill ? 43 gills ? 

44. What part of 1 hhd. is 17 gals. 3 qts. 1 pt. 2 gilla ? 

45. What part of 1 qr. is 1 lb. 1 13 lb. 1 

46. What part of 1 tb. is I oz. Avoirdupois? 11 oz. t 

47. What part of 1 lb. is 1 dram ? 15 drams ? 

48. What part of 1 lb. is 13 oz. 11 dr. ? 

49. What part of 1 qr. is 1 dram ? 43. drams ? 

50. What part of 1 qr. is 17 lb. 1 1 oz. 8 dr. ? 

51. What part of 1 year is 1 calendar month ? 7 months T 
11 months? 

52. What part of a calendar month is 1 day ? 3 days? 
17 days ? 

63. What part of 1 hour is 1 minute ? 17 minutes ? 

54. What part of 1 day is 1 minute ? 13 minutes ? 

55. What part of I day is 7 h. 43 min. ? 
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56 What part of 1 day is 1 second ? 73 seconds 1 259 
seconds ? 

57. What part of 1 day is 13 h. 43 min. 57 sec. ? 

58. What part of a year is 1 second, allowing 365 days 6 
liours to the year 1 8,724 seconds ? 

59. Wnat part of a year is 123 d. 17 h. 43 min. 25 sec. ? 

60. What part of 8s. 3d. is 1 penny 1 8 pence t 3s. 4d. 1 

61. What part of 16s. 9d. is 5s. 3d. ? 

62. What part of a dollar is 43 cents ? 

63. What part of 5 dollars is 72 cents ? 

64. What part of 3c£. is 1 shilling 1 17 shillings ? 

' 65. What part of 5<£. is one penny ? 11 pence ? 4s. Sd. 1 

66. What part of ^£. 7s. 8d. is ISs. 6d. 1 

67. What part of ia£. 8s. 5d. is a£. 7s. 6d. ? 

68. What part of 3 yards is 1 quarter of a yard 1 
09. What part of 16 yds. 1 qr. is 7 yds. 3 qrs. t 

70. What part of 13 yds. 3 qrs. 1 nl. is 4 yds. 3 qrs. 3 
Db.? 

71. What part of 2 yds. 3 qrs. is 7 yds. 2 qrs. ? 

72. What part of 3 days is 5 minutes? 

73. What part of IS d. 3 h. is 13 d. 4 h. t 

74. What part of 5 d. 13 h. 18 min. is 26 d. 4 h. 7 min. ? 

75. What part of 43 gals. 3 qts. 1 pt. is 27 gals. 2 qts. ? 

76. What ptirt of 17 gals. 1 qt. is 87 gals. 2 qts. ? 

77. What part of 2cwt. 1 qr. 17 lb. is 1 cwt. 3 qrs. 19 lb. ! 

78. What is the ratio of 8 to 5 ? 

79. What is the ratio of 5 to 8 ? 

80. What is the ratio of 28 to 9 1 

81. What is the ratio of 9 to 28 ? 

82. What is the ratio of 117 to 96 ? 

83. What is the ratio of 57 to 294 ? 

84. What is the ratio of 3,878 to 943 ? 



' XIII. 1.* If a family consume -}^ of a barrel of flour in a 
week, how many barrels will last them 4 weeks? How 
many barrels will last them 17%veeks ? 

2. If 4^ of a barrel of cider will serve a. family 1 week, 
bow many barrels wjU s«rve them 1 1 weeks ? Hew many 
barrels will serve them 28 weeks ? 

3. In y how many times 1 ? In V how many times 1 ? 

See First Lessons, Sect. Vill. Art.R . 
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4* If -f^ of a chaldron of coals will supply a fire 1 daj, 
how many chaldrons will supply it 57 days at that rate ? 

5. Reduce f^ to a mixed number. 

6. In i^ of a bushel how many bushels t 

7. Reduce |^ to a mixed number. 

8. In Yv oi 1<^* ^'^^ many pounds ? 

iVb^e. This question is the same as the fbllowing* 

9. In 387 shillings how many pounds ? 

10. In ^^ of a shilling how many shillings ? 

11. In 437 pence how many shillings t 

12. In ^^ of a pound Avoirdupois, how many pounds ? 

13. In 134 oz. Avoirdupois how many pounds 1 

14. In ^^ of a guinea how many guineas 1 

15. In 322 shillings how many guineas, at 28 shiltinga 
each 1 

16. In \i^ of a day how many days t 

17. In 476 hours how many days ? 

18. In *J^^ of an hour^iow many hours? 

19. In 9,737 minutes how many hours ? 

20. In ^^^^ of a year how many years ? 

21. In 43,842 days how many years, allowing 365 days 
to the year 1 

22. In •3^14?-* ^^ * y®*r ^^w many years ? 

23. Reduce -^ to a mixed number. 

24. Reduce '-{4^ to a mixed number. 

25. Reduce ^j^ to a mixed number. 

26. Reduce ^'^^■fjf^ to a mixed number. 

XIV. !.• If 4^ of a cord of wood will supply two fires I 
day, how many days will a cord supply them ? How many 
days will 3 cords supply them 1 How many days will 13 
cords supply them ? 

2. How many 7ths are there in 1 1 How many 7ths are 
there in 3 1 How many in 13 1 

3. If -j^ of a barrel of beer will serve a family I day, how 
many ^ays will I barrel serve them ? How many days will 
7J barrels serve them 1 How many days will 13^ barrels 
serve them ? How many days will 43|- barrels serve them 1 

4. In 1 how m^ny Ribs ? In 7^ how many 8ths t In 
13| how many 8ihs ? In 4^^. how many 8lhs ? 

5. If ■^^ of a barrel of flour will sejve a family I week 

• See Firrt I.«MM)ns. Sect. vflf. Art. A. 
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how many weeks will %fg barrels serve them 1 How iT\any 
weeks will 13j^j serve them ? 

6. Ill 1^77 how many 15ths ? 

7. If ^ of a barrel of flour will serve 1 man 1 day, how 
many men will 7^^ barrels serve 1 How many men will 
43ff barrels serve ? 

8. Reduce 7^ to an improper fraction. 

9. Reduce 43|^f to an improper fraction. 

10. In 13^ bushels how many -{^ of a bushel ? 

1 1. In 23y\ barrels how many barrels ? 

12. In 4j\ shillin||s how many y^^ of a shilling ? That is, 
in 48. 5d. how many pence ? 

13. In S^fy£. how many j^ of a pound 1 That is, in 8-^ 
7s. how many shillings 'f 

14. In li>Ji days how many t^ of a day 1 

15. In 15 d. 11 h. how many hours 1 

16. In ]7|^ hours how many ^-^ of an hour t 

17. In 17 h. 43 min. how many minutes ? 
\S, In 7-^-f^ cwt. how many -j-^^ of 1 cwt. 1 

19. In 7 cwt. 37 lb. how many pounds ? 

20. In I8^jV cwt how many ^y of 1 cwt. 1 

21. In 237 ,^ how many ^V '^ 

22. Reduce 437y*-j^ Xo an improper fraction. 

23. Reduce 63^\^ to an impr'>;;»er fraction. 



XV. 1.* Bought 7 yards of cotton cloth, at | of a dollar 
per yard ; how many dollars did it come to 1 

2. I f a horse consume ^ of a bushel of oats in I di.y, how 
many bushels will he consume in 15 days ? 

3. If a family consume | of a barrel of flour in a week, 
how many barrels wouiJ th&v consume in 17 weeks? 

4. 1 r |. of a ton of hay w;l! keep 1 cow through the win- 
ter, how many tons will keep 23 cows the sam*^ 'nn*? ? 

5. If a pound of beeswax cost -^^ of a doLar, how many 
doUars will 7 lb. cost ? 

6. If 1 lb of chocolate costj4y. of a dollar, what will- 27 lb. 
cost ? 

7. If one lb. of candles cost ^'^- of a dollar, what will 43 
lb. cost ? 

8. At ^ of a dollar a pound what cost 87 lb. of sheath- 
ing cop)>er 1 

• 8€«> I^'irsl I.e!«soiis, Strci. IX. Art. A 
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9. At j^ of a dollar a gallon, what will 1 hhd. of molasfiefi 
costt 

10. At ^^ of a dollar a gallon, what cost 3 hhds of mo- 
lasses ? 

11. At -fj^ of a dollar a gallon, what cost 5 hhds of rum ? 
12.* At 7| dollars per cwt. what cost 5 cwt. of lead ? 

13. At 13| dollars per thousand, what cost 8 thousand of 
■ta?es.7 

14. At I4f dollars per barrel, what cost 23 barrels of fish ? 

15. li a yard of cloth cost '^8^ shillings, what cost 15 
yards? 

16. If a barrel of beef cost 54^f shillings, what cost 23 
barrels ? 

17. If 1 gallon of gin cost ^ of 1<^. what cost 1 hhd. t 

18. At2j^yx£. per barrel, what cost 17 barrels of flour T 

19. A maii failing in trade is able to pay only | of a dol- 
lar on a dollar, how much will he pay on a de7>t of 5 dol- 

^ lars ? How much on 53 dollars ? 

20. A man failing in trade is able to pay only -ff of a dol- 
lar on a dollar, how much will he pay on a debt of 75 dol- 
lars 1 How much on a debt of 153 dollars ? 

21. Suppose the duties on tea to lie r^j^ of a dollar on f 
lb., what woul ! be the duties on 738 lb. 1 

22. A man failing in trade is able to pay only |||^ of a 
dollar on a dollar, how much can he pay on a debt of 8T3 
dollars ? 

23. How much is 5 times -^^^ ? 

24. How much is 7 times ^-^j t -^ . 

25. How much is 17 times ^^ ? 

26. How much is 9 times ^^ffj ? 

27. How much is '35 times -,4^^ ^ ? 

28. How much is 237 times ^VeVv • 

29. Multiply ^^ by 238. 
80. Multiply yjV^JT by 1^3. 

31. Multiply ,|§J^ by 5060. 

32. Multiply rimh by 607. 

XVI. I.f If a piece of linen cost 24 dolla/s, what will } 
of a piece cost ? 

2. If 3 chaldrons of coal cost 36 dollars, what part of *M 

* 

• Sre First ?.os.s.>ns, Scci. IX. Art. H. 
f S»« First Lesiim.-!. S.-t* V. ait«.i .\. 

5 
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dollars will I chaldron cost ? Flow much witi a chaldron 
cost? 

3. If 7 lb. of chocolate cost $4.5i, what part of $1^54 will 
1 lb. cost ? What is | of $1.54 ? 

4. If 9 yards of cloth cost 1426 dollar?, what part of \^\ 
dollars will 1 yard cost ? How much will it eoett per yard ? 

5. If 17 chaldrons of coaJ cost f3(> dollars, what part of 
1^)6 dollars will 1 chaldron cost 1 What is ^ of 136 dollars ? 

6. A ticket drew a prize of 652 dollars, of which A own- 
ed \ ; what was A*s share of the money T 

7. A privateer took a prize worth 36,960 dollars, of which 
the captain was to have |^, the first mate -^^^ the second mate 
1^, and the rest was to be divided equally among the crew, 
which consisted of 50 men ; what was the share of each offi- 
cer« and of each sailor ? 

8. If a man tr;ivel 38 miles in a day, h<~w far will he 
travel in 1\ days ? 

V# At $'2.48 per barrel, what will 5| barrels of cidw cosi ? 

10. At $1.38 a bushel, what will 8*- bushels of rye cost 7 

11. At $1.83 per bushel, what will \ of a bushel of wheat 
oost ? What will | cost 1 

12. At $7.23 per barrel, what cost 4} barrels of flour ? 

13. At $1.92 per gallon, what oost ^ of a gallon of bran^ 
Ay 1 Tiiat is, what cost 1 quart 1 

14. At $4.20 per box, what cost \ of a box of oranges ? 
What cost i of a box 1 What cost 1| box ? 

15. At $2.20 per lb., what cost | of a lb. of indigo ? 
\iaiat cost 71 lb. ? 

16. At $2.25 per quintal, what cost f of a qql. of fish ? 
What cost 1 1| qqls. ? 

17. At $7.7S per cwt., what cost •)■ cwt. of sugar t What 
cost f cwt. 1 What cost ^ cwt ? 

18. At $7.25 per cask, what cost 3^ casks of Malaga rai- 
sins? 

19. At $0.75 per bushel., what cost 18| bushels of In- 
dian corn ? 

20. At $6.78 per barrel, what cost { of a barrel of flour t 
What cost f of a barrel ? 

21. At $7.86 per barrel, what cost 18f barrels of flour ? 

22. If 7 bushels of oats cost $2.94, what part of $2.94 
will 1 bushel cost ? What is | of $2.94 ? 

2:). A man bought 8 sheep for ^60.24; what part of 
$IM».24 did 1 sheep cost 1 What is | of $60.24 ? 
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24. A merchant bought 12 barrels of flour for f 82.44 ; 
what part of $82.44 did 1 barrel cost ? What is A of 
$82.44 1 

25. A merchant bought 18 hhds. of brandy for $1,602.00; 
what part of $1,692.00 did 1 hhd. cost ? What did it cost 
per hhd. ? 

26. If 37 lb. of beef cost $2.96, what part of $2.96 wilt I 
lb. cost ? What is ^ of $2.96 ? 

27. If 1 hhd. of rum cost $52.92 what part of'852.92 wiH 
1 gallon cost ? How much will 1 gallon cost ? 

28. At 43 cents a gallon, what will 15^ hhds. cf molasses 
come to ? 

29. How many inches are there in a mile ? 

MEASURE OF LENGTH. 

3 barley-corns (bar.) make 1 inch, marked in. 

12 inches 1 foot ^t. 

3 feet I yard yd. 

5|- yards or I f 1 rod rod. 

16|^ feet ) I or pole pol. 

40 poles I furlong fur. 

8 furlongs ^ 1 mile ml. 

3 miles I league 1. 

60 geographical miles, or ( , decree nearly H*** 
69i statute miles \ ' negree nearly, ^^^ 

360 degrees the xircumference of the earth. 
Also 4 inches make 1 hand 

5 feet I geometrical pace 

6 feet 1 fathom 
6 points 1 line 

12 lines 1 inch 

30. How many geographical miles is it round the earth 1 

31. IIow many statute miles round the earth ? 

32. How many inches in 15 miles ? 

33. IIow many rods round the earth ? 

34. How many barley-corns will reach round the earth 1 

35. At $25.00 per ton, what will J cwt. of hay come to 1 

36. If 6 horses eat 18 bushels of oats in a week, what pan 
of 18 bu. will 1 horse eat in the same time 1 What part of 
18 bu. will 5 horses eat ? What is | of 18 bu. T 

37. If a man travel 35 miles in 7 hours, how many miles 
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will he travel m 1 hour t How many in 12 hours ? How 
many in 53 hours ? 

38. If a stage run 96 miles in 12 hours, how many miles 
will it run in 15 days 5 hours, at that rate, if jt run 12 
hours each day ? 

39. At $30.00 a ton, what will 7 tons 8 cwt. of hay com« 
to? 

40. A man, after travelling 23 houris, found he had tra- 
velled 1 15 miles ; how far had he travelled in an hour, sup- 
posing he had travelled the ■ same distance each hour ? how 
far would he travel in 47 hours at that rate 1 

41. If 1 hhd. 20 gal. co8t $118.69, what is it a gallon 1 
How much is it per hhd. ? How much would 3 hhds. 17 
gal. come to, at that rate ? 

42. If 18 gal. 3 qts. of wine cost $33.75, what is it a 
quart ? What will 1 hhd. 43 gals. 2 qts. come to, at that 
rate? 

43. If 3 qrs. 13 lb. of cocoa cost $14..55, what is it per 
lb. ? How much will 47 lb. come to, at that rate ? 

44. If 1 cwt. 3 qr. 7 lb. of cocoa cost $3^148, what is it 
per lb. ? What would be the price of 3 cwt. 2 qrs. 5 ib. at 
that rate ? 

45. If 1 oz. of silver be worth 6s. 8d., what is that per . 
dwt. 1 What would be the price of a silver cup, weighing 
10 oz. 14 dwts. ? 

46. If 1 cwt. 3 qrs. 23 lb. of tobacco cost $54.75, what 
will 3 cwt. 2 qrs. 5 lb. cost at that rate ? 

47. If 6 horses will consume 19 bu. 2 pks. of oats in 3 
weeks, how many pecks will 17 horses consume in the same 
time 1 How many bushels ? 

48. A ship was sold for <£568, of which A owned f ; what 
was A's part of the money ? 

49. If 3 yds. 3 qrs. of broadcloth cost $30.00, what will 
7 yds. cost ? 

50. If 37 yds. of cloth cost $185.00, what will 18| yds. 
cosil 

51. If 23 yds. of ciothcost $230.00, what will 1 qr. cost t 
What will 1 ell English cost ? What will 17| ells cost ? 

52. If a chest of Hyson tea, weighing 79 lb., cost 32£. 
I Is. 9d., what would 43 lb. come to at that rate ? 

53. If 9 cwt. a qrs. 4 lb. of tallow cost $109.60, what 
will 1 cwt. cost ? 

54. If the distance from Boston to Providence be 40 miles. 
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hojfr many times will a carriage wheel, the circamference of 
which is 15 ft. 6 in., turn round in going that distance ? 

55. If the forward wheels of a wagon are 14 fl. 6 in., and 
the hind wheels 15 fl. 9 in. in circumference, how many 
more times will the forward wheels turn round than the hind 
wheels, in going from Boston^ to New York, it being 243 
miles 1 

56. How many times will a ship 97 ft 6 in. long, sail her 
length in the distance of 1,200 miles ? 

57. If 1 bushel of oats will serve 3 horses 1 day, how 
much will serve I horse the same time 1 How much will 
serve 2 horses 1 

58. If 1 bushel of corn will serve 5 men 1 week, how 
much will serve I man the same time ? How much wi0 
serve 3 m^ ? 

59. If you divide 1 gallon of beer equally among 5 men, 
how much would you give them apiece ? If jron divide 2 
gallons, how much would you give them apiece 1 If yoa 4i- 
vide 3 gallons, how much would you give them apiece ? If 
you divide 7 gallons, how much would you give them apiece I 

60. What is I of 1 ? What is | of 2 ? What is ^ of 3 1 
What is -^ of 7 ] 

61. If 7 yards of cloth cost 1 dollar, what part of a dolhtr 
will 1 yard cost 1 If 7 yards cost 2 dollars, what part of a 
dollar would 1 ^ yard cost ? If .7 yards cost 5 dollars, whftt 
part of a dollar would 1 yard cost ? If 7 yards cost 10 dol- 
lars, what part of a dollar will 1 yard cost 1 How many dol- 
lars ? 

62. Wha;tis|oflt Whatis|of2? of3? of5? of 10 T 

63. If you divide 1 gallon of wine equally among 13 per- 
sons, how much would you give' them apiece ? How mtich 
if you divide 2 gallons I How much if you divide 3 gallons t 
5 gallons? ligations? 15 gallons? 23 gallons ? 57 gal^ 
Ions ? 

64. What is j\ of 1 ? of 2 ? of 3 ? of 5 ? of 11 ? of^ 1 
of 57? 

65. If you divide 1 dollar equally among 23 persons, what 
part of a dollar would you give them apiece ? If you divide 
2 dollars, what part of a dollar woujd you give them apiece ? 
7 dollars ? 18 dollars ? 34 dollars ? 87 dollars ? 253 dol^ 
lars ? 

66. Whatis^ofl? of 2? of 7? of 18? Qf34? of 87? 
of^'SS? 

5» 
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67. If 8 barrels of flour cost 53 dollars, what ij tliat a 
barrel ? What will 13 barrels cost ? 

68. If 17 lb. of beef cost $1.43, what is that per lb. ? 

69. If 57 lb. of raisins cost $8.37, how much is that per 
lb. r What will 43 lb. cost ? 

70. If 1 cwt. 3 qrs. 15 lb. of sugar cost $19.53, how 
much is it per lb. 1 What will 6 cwt. 1 qr; 23 lb. cost 1 

71. If 15 yds. 3 qrs. of broadcloth cost $147.23, what 
will 1 qr. cost ? What will a yard cost ? What will 57 
yards cost ? 

72. Bought 3 hhds. of wine for $257.00 ; what was it per 
gallon ? What would 5 pipes cost at that rate ? 

73» If 2 bushels of wheat is sufficient to sow 3 acres, what 
part of a bushel will sow 1 acre 1 How much will sow 5 
acres t 

74. If 5 barrels of cider will serve 8 men 1 year, what 
part of a barrel will serve 1 man the saitie time 1 How 
much will serve 17 men ? 

75. If 5 barrels of flour will serve 23^en 1 month, what 
part of a barrel will serve 1 man the same time 1 How much 
will serve 75 men ? *• 

76. If 3 acres produce 43 bushc'lp of wheat, what part of 
an acre will produce 1 bushel 1 How much will produce 7 
bushels ? How much will produce 28 bushels ? How much 
will produce 153 bushels ? 

77. If 7 acres 1 rood produce 123 bushels 3 pks. of wheat, 
how much will 1 rood produce ? How much will 25 acres 
produce 1 

Note, 4 roods make 1 acre. 

78. If 9 acres I rood produce 136 bushels of rye, what 
^rt 6f a rood will produce 1 bushel ? How many acres will 
produce 500 bushels ? 

79. If 435 men« consume 96 barrels of provisions in 9 
months, how many barrels will 2,426 men consdVne in the 
same time ? 

80. At 23 cents per gallon, what will -f of a hhd. of mo- 
lasses come to 1 

81. At 14 cents per lb., what will j- of 1 cwt of raisins 
come to ? 

92. How many shillings in 4 of 1<£. 1 
•^3. How many pence in ^ of a shilling ? 
84. How many pence in | of a shilling 1 
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85. How many farthiiigs in | of a penny 1 

86. Find the value of ^ of a shilling, in pence and farthings. 

87. Find the value of ^ of a shilling, in pence and farthings. 

88. Find the value of ^ of 1^., in shillings and pence. 

89. Find the value of f of l£., in shillings, pence, and 
farthings. 

90. What is the value of -^-j of 1^., in shillings, pence. 
Mid farthings ? 

91. Find ^ of a day in hours, minutes, and secondB. 
9Q. Find I of I hour in minutes and seconds. 

93. What is j% of a day t 

94. What ip ^ of a day 1 

95. What is f of 1 lb. Avoirdupois 1 

96. What is ^ of 1 cwt. in quarters and llx 1 

97. What is -/y of 1 cwt. ? 

98. What is j\ of 1 hhd. of wine 1 

99. What is ^\ of 1 hhd. of wine 1 

100. What is ^ of a yard ? 

101. What is W of a yard 1 

102. What is fy of a yard 1 

103. What is \ of a'doUar ? 

104. What is /^ of a dollar ? 

105. What is ;JV of a dollar ? 

106. What is ^% of l.£. ? 

107. What is -J^ of l.£. 1 

108. What is ^ of l.£. . 

109. What is -f^ of a gallon of wine 1 

1 10. What is |4 of a shilling ? 

111. What is ll of a day ? 

1 12. What is ^Vt of a dollar t 

113. What is 1^ of a yard ? 

1 14. What is ill of a bushel 1 

1 15. What is ^^ of 1 lb. Avoirdi^mis t 

1 16. What is i^ of l.£. 1 

117. What is tVV of 1^. ^ 

1 18. What is ^7 of l.£. 1 

1 19. What is f|f of 1 cwt. ? 

120. What is yVA of a week 1 

121. What is fj| of 1 hhd. of .brandy 1 

122. What will |^h} of 1 hhd. of wine come to, at $1.23 
per gal. ? 

123. What will ^ of 1 cwt. of sugar come to, at 80.12 
per lb. 1 
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124. What will 4f tons of iron come to, at $4.00 per cwt. 1 

125. What will 7-^ cwt of sugar come to, at 8 cents per lb. 1 

126. What will 8| hhd. of molasses come to, at $0.4d per 
fal.? ' 

127. What will I9i| tons of iron come to, at $0.05 per lb. t 

128. What will 23^ pipes of brandy come to, at $1.43 
per gal. ? 

129. At 5s. per bushel, what will 4 bu. 3 pks. 5 qts. of 
corn come to ? 

130. At (9.00 per cwt, what will be the price of lib. of 
sugar 1 What will 3 cwt 2 qrs. 7 lb. come to at that rate ? 

131. At $87.00 per cwt, what cost 4 chc«ts of tea, each 
weighing 3 cwt. 3 qrs. 14 lb. ? 

132. What cost 18 gals. ^ qts. of brandy, at the rate of ' 
(97.00 per hhd. ? 

133. Bought a silver cup weighing 9oz. 4dwt 16 grs. foi 
3^. 2s. 3d. How much was it per grain. How much per 
ounce ? ' 

134. Bought a silver tankard weighing 1 lb. 8 oz. 17 dwt 

13 gr. for $25.00 ; how much was it per ounde ? | 

r 135. If 34 tons 9 cwt 2 qrs. 18 lb. of tallow cost $6,500,00, j 

what is it per lb. ? How much per ton ? 

136. A and B traded ; A sold B 8^ cwt of sugar, at 12 
cents per lb. ; how much did it come to ? In exchange, B 

gave A 18 cwt of floiir ; what was the flour rated at per lb. ? i 

137. B delivered C 2 pipes of brandy, at $1.40 per gal- 
lon, for which he received 87 yards of cloth ; what was the 
cloth valued at per yard ? 

138. D sells £ 370 yards of cotton cloth at 33 cents per 
yard ; for which he receives 500 lb. of pepper ; what does 
the pepper stand him in per \xi.1 

139. A merchant bought 3 hhds. of brandy, at $1.30 per 

gallon, and sold it so as to gain ^ of the Rrst cost ; how much ' 

did he sell it for per gallon 1 

140. A merchant bought a quantity of tobacco for $250.00, 
and sold it so as to gain /^ of the first cost ; how much did 
he sell it for ? 

141. A merchant bought 1 hhd of wine for $80.00; how 
much must he sell it for. to gain $15.00 ? How much will 
that be a gallon ? 

1 42. A merchant bought 500 barrels of dour for $3«e00,00 ; 
how much must he sell it for pel: barrel to gain $250.00 
on the whole ? 
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143. A merchant bought 350 yards of cloth for $1^800,00 ; 
how much must he sell it for to gain ^^ of the' first cost ? 
How much will that be a yard 1 

144. A merchant bought 2 hhds. of molasses for $35.28 ; 
how much must he sell it for per gal. to gain f of tho first cost ? 

145. A merchant bought 7 cwt. of coffee for $175.00, 
but being damaged he was willing to lose ^ of the first cost 
How much did he sell it for per lb. ? 

146. A merchant sold 7 cwt. of rice for $22.75, to receive 
the money in 6 months, but for ready money he agreed to 
make a discount of j^ of the whole price. ■ How much was 
the rice per lb. afler the discount ? 

147. If 8 boarders will drink a cask of beer in 12 days., 
how long would it last 1 boarder ? How long would it last 
12 boarders ? 

148. If 23 men can build a wall in 32 days, how many 
men would it take to do it in 1 day 1 How many men will 
it take to do -it in 8 days 1 

149. If 15 men can do a piece of work in 84 days, how 
many men must be employed to perform the whole in 1 day 1 
How many to do it in 30 days ? 

150. If 18 men can perform a piece of work in 45 days, 
how many -days would it take 1 man to ilo it ? How long 
would it take 57 men to do it 1 ' 

- 151. If 25 men can do a piece of work in 17 days, m how 
many days will 38 men do it ? 

152. If a man perform a journey in 8 days, by travelling 
12 hours in a day, how many hours is he performing it ? 
How many days would it take him to perform it if he travel- 
led only 8 hours in a day 1 

153. If a man, by working 11 hours in a day, perform • 
piece of work in 24 days, how many days will it take him U 
do it if he works 13 hours in a day ? 

154. If I can have 5 cwt. carried 138 miles for 11 dol- 
lars, how far can I have 25 cwt. carried for the same money 1 * 

155. Suppose a man agree? to pay a debt with wheat, and 
that it will taka 43 bushels to pay it, when wheat is 7 shil- 
lings per bushel ; how much will it take when wheat is 9 
shillings per bushel ? 

156. If 11 men can do a piece of work in 14 days, when 
the days are 15 hours long, how many men would it take to 
do it in the same number of days, when the days are 1 1 hours 
long? 
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157. If 6 men can do a piece of work in 5 months by 
working 7 hours in a day, in how many months will they do 
it, if they work 10 hours in a day ? 

158. Two men, A and B, traded in company ; A fifrnish- 
«d 4 of the stock and B -J- ; they gained $8r>4.00 ; what was 
tacn one's share of the gain ? 

159. Three men, A, B, and C, traded in company ; A 
furnished ^ of the capita] ; B ^, and C the rest. They 
gained $8,453,67 ; what was each one's share of the divi- 
dend ? 

100. Two men, B and C, bought a barrel of flour to- 
gether. B paid 5 dollars and C 3 dollars ; what part of the 
whole price did each pay ? -What part of the flour ought 
each to have t 

161. Two men, C and D, bought a hogshead of wine ; G 
paid $47.00, and D 53.00 ; how many ddlars did they both 
pay t What part of the whole price did each pay ? How 
many gallons of the wine ought each to have ? 

162. Three men, C, D, and E, traded in company ; C put 
m $85a00; D, 942.00; and E, $1,187.00; how many 
dollars did they all put in 1 What part of the whole did 
each pat in? They gained $1,353.18; what was each 
man's share of the gain ? 

163. Five men, A, B, C, D, and E, freighted a vessel : 
A put on board goods to the amount of $4,000.00 ; B. 
$15,000.00 ; C, $11,000.00 ; D, $7,500.00 ; and E, $850.00. 
During a storm the captain was obliged to throw ov^board 
goods, to the amount of $13,400.00 ; what was each man's 
share of the loss 1 

104. Three men bought a lottery ticket for $20.00 ; of 
which F paid $4.37 ; G $8.53 ; and II, the rest. They 
drew a prize of $ 15,000.00 ; what was the share of each ? 

165. Three men hired a pasture for $42.00 ; the first put 
m 4 horses ; the second, 6 ; and the third, 8. What ought 
each to pay ? 

166. A man failing in trade, owes to A $350.00 ; to B 
$783.00 ; to C W,780.00 ; to D $2,875.00 ; and he has <inl^ 
$2,973.00 in property, which he agrees to divide among his 
creditors in proportion to the se\ eral debts. What will each 
receive ? 

167. What is ^\ of 378,648 1 

168. What is :^ff I of 871 

169. What is rf|jof3T 
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170. What i«^Vi 0^4"^ 

171. Multiply f^ by 7. 

172. What is III of 7? 
im Multiply 973 by f }|. . 
174. Multiply-Ill. by 973. 
176. Multiply 471 by ^y^. 
176. Multiply ^Vt by 471. 
177 Multiply yVtjV by 138. 

178. Multiply 138 by t^. 

179. Multiply T-ff^ by 9r»a 

180. Multiply 950 by rUi- 

XVII. 1. If 2 lb. of figs cost | of a dollar, what is^that a 
pound 1 

2. If 2 bushels of potatoes cost -} of a dollar, what is that 
a bushel 1 What would be the price of 8 bushels at that 
rate? 

3. If I bf a barrel of flour were to be divided e«|uallj 
among 3 m&i ^hf m much would each have ? 

4. If 3 horses consume j-^ of a ton of hay in 1 month, how 
much will 1 horse consume ? How much would 11 horses 
consume in the same time ? 

5.* If 3 lb. of beef cost ^f of a dollar, what would a quar- 
ter of beef, weighing 136 lb., cost at that rate ? 

6. If 2 yds. of cloth cost 8| dollars, what will 7 yards cost 
at that rate ? 

7. If 4 bushels of wheat cost 32| shillings, what will 17 
bushels cost 1 ' - - 

8. If 3 sheep are worth 23) bushels of wheat, how many 
bushels is 1 sheep worth ? How many busheh are 50 sheep 
worth at that rate t 

NoU.. Reduce 23| to fifths, or divide as far as you can, 
and then reduce the remainder to fiflhs, and take \ of 
them. 

9. If 7 calves are worth 59^ bushels of corn, how mai«y 
bushels are 15 calves worth at that rate ? 

10. A man laboured 15 days for 20f dollars ; how much 
woulfl )ie earn in 3 months at that rate, allowing 26 working 
days to the month ? 

1 1. A man travelled 8SyVj. miles in 17 hours ; how fai diil 
he travel in an hour ? 

* Sen Fii-*!t 1 .nssoiis. Sect. XIV. 
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12. A man travelled 476| miles in 8 days ; bow far did 
he travel each day, supposing he travelled tlie same nambet 
of miles each day 1 

13. Divide 77 j^ bushels of corn equally among 16 men. 

14. If 23 yards of cloth cost \lh^ dollars, what is that a 
yard? 

15. If 35 lb. of raisins cost ^yi^ dollars, what wiM 2 cwt 
cost at that rate ? 

16. A man divided \ of a water-melon equally beiweea 2 
boys ; how much did he give them apiece ? 

17. Suppose you had ^ of a pine apple and should divide 
it into two equal parts ; what part of the whole apple would 
each part be ? 

18. If you divide 4 of a bushel of corn equally botw«ieB 2 
men, how much would you give them apiece ? 

19. What is ^ of 2? 

20. If you divide ^ of a bushel of grain between two men, 
how much would you give them apiece 1 

Note. Cut ti.e thir<i into two parts. What will *he parts 
be? 

21. What is^of J1 * 

22. If you divide J of a horrel of flour equally hnwcen 
two men, how much will you give thfem apiece ? 

2:1. What is J of j ? 

24. A man having | of a barrel of flour divided it equall} 
among 4 men ; how much did he give them apiece ? 

25. What is \ of f ? 

26. If 3 lb. of sugar cost | of a dollar, what is it a pound ? 

27. What is} off? 

28. If 5 lb. of rice cost | of a dollar, what is that a pound / 

29. If 3 lb. of raisins cost ^ of a dollar, what is that a 
pound ? What will 2 lb. cost at that rate T What 7 lb. ? 

^^0. What is 1 of i ? What is | of ^ ? What is \ off? 

dl. If 7 lb. of sugar cost J of a dollar, what is it a pound ? 

What will 5 lb. cost at that rate ? What would 15 lb. cost ? 

32. What is I of J ? What is 4 of J ? What is y of | ? 

33. During a storm, a master of a vessel was oblige I to 
throw overboard >j of the whole car^* What part of thv 
whole loss must a man sustain who owned ^ of the cargo ? 

' 34. A man owned {-^ of the capital of a cotton manufac- 
tory, and sold y^ of his share. What part of thfe whole cap- 
itdl did he si^Il ? What part did he then own '' 
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35. If ^ bushels of wheat cost 5^ dollars, what is it a 
bushel ? What will 2 bushels cost ^t that rate ? 

36. What is ^ of 5i ? What is f of 5^- ? 

37. If 4 dollars will buy 5| bushels of rye, how much will 
one dollar buy 1 How much will 3 dollars buy ? 

38. What is i of 5| ? What is \ of 5| ? 

39. If M bar,-els of flour Cost $107f , what will 23 barrels 
cost? 

40. What IS f ^ of 107| ? 

41. If 12 cwt. of sugar cost $137|, wh^t is the price of 
1 qr. ? What of 1 lb. ? 

42. At 4 dollars for 3^ gallons of wine, how much may be 
boughtfor67^ dollars ? 

Nott> Find how much \ a dollar will buy. 

43. If 3 cords of wood cost 20 dollars, what will 1\ cords 
cost? 

■ 44. If 19 yards of cloth cost 155 dollars, what will be the 
price of 1^ yards? 

45. If 18 lb. of raisins cost 2f dollars, what is that per 
lb. ? What would be the price of 5f lb. at that rate ? 

46. If 11 lb. of butter cost 1^^ dollars, what will 18| lb. 
cost? 

47. If 7 gallons of vinegar cost J of a dollar, what will 
27 ^ jr^iHons^Qost ? 

48. If 1 lb. of sugar cost \\ of a dollar, what will 17f lb. 
cost? 

49. If a yard of cloth cost 7-j?^ dollars, what will J of a 
yard cost ? 

50. At ^ of a dollar a yard, what ^lU -? of a yard of 
cloth cost ? 

51 . At 3f shillings a yard, whal will . 7| yards of riband 
cost? 

52. At 3 dollars a barrel, what part of a bar ••el of cider 
mcy be bought for J of a dollar ? 

53. At 4 dollars a yard, what part of a yard of cloth may 
be bought for J of a dollar ? 

54. At 2 dollars a yard, how much cl^lV; may be bought 
for 51 dollars ? 

55. At 2 dollars a gallon, ho,v much brandy may be bought 
(or 7f dollars ? 

56. At 3 shillings a quwt, how many quarts of wlnv-: may 
b« bought P>r 17| shilling? ? 
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67. At 6 ddlars a barrel, how many barrch of flour may 
be bought for 45^'^ dollars 1 

58. If t cwt. of iron cost 4| dollars, what will 5f- cwt 
cost? 

59. A man failing in trade, can pay only | of a dollar on 
each dollar, how much can he pay on 7J dollars 1 How 
much on 2^3{ dollars ? 

60. A man failing in trade is able to pay only { 2 of a 
pound on a pound, how much can he pay on 17<£. )5s. T 

61. A man failing in trade is able to pay only 17s. on a 
pound, what part jf each pound will he pay ? How much 
will he pay on a de ot of 147<£. 148. ? 

02. What is i of §1? 

63. Divide -fj^ by 6. 

64. Multiply ^/, by ^ 

65. What is j\ of f ? 

66. Multiply |^ by i-^. 

67. Divide ^ by 25* 

68. Divide i^J^ by 8. 

69. Multiply 15|a by f 

70. What is 5V5 of 17A T 

71. Multiply 13^ by yV 

72. Multiply 135^^ by 24j. 

73. Multiply I, 647a by njf. 

74. How many times is 3 contained in 14} T 

75. How many times is 9 contained in 47T^r ^ 

76. How many times is 17 contained in 2531 1 f 

77. Wliatpartof2isf? 

78. What part of 7 is ^S^ ? 

79. What part of 19 is |J T 

80. What part of 123 is t^j ^ 

81. What part of 8 is 7|? 

82. What part of 19 is 14f ? 

83. What part of 82 is 19-/tj t 

84. What part of 125 is 47/j t 



XVIII. 1. If 1 lb. butter cost | of a dollar, how much 
iFill 2 lb. cost ? What will 4 lb. cost 1 

2. At f of a dollar per lb., what will 2 lb. of raisins cost ? 
What will 3 lb. cost 7 What will 6 lb. cost ? 

3. If 1 man will consume f of a bushel of corn in a week, 
how much will 2 men consume in the same time ? How 
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much will 4 men consume T How much will 8 men con- 

4. If a horse will consume f of a bushel of oats in a day, 
how much will he consume in 3 days 1 How much in 9 days 1 

5. If 1 man can do y', of a piece of work in a day, how 
much of it can 2 men do in the same tisie 1 How much 
of it can 3 men dol How much of it can 4 men do? How 
much of it can 6 men dol How much of it can IS men do t 

6. If a man drink /f of a barrel of cider in a week, how 
much would he drink in 2 weeks 1 How much would 5 
men drink in a week at thai rate t How much would 8 mam 
drink in a week t How much would 20 men drink in a 
week 1 How much would 40 men drink in a week 1 

7. If a horae consume 2; bushels of oats in a week, how 
touch would he consume in 4 weeks ? How much in 8 

8. At 7^a dollars a barrel, what cost 5 barrels of flour T 

9. If a horse will eat ^^ of a Ion of hay in a month, how 
mnch will fJ horses eat 1 How much will 8 horses eat T 

10. If it take l^J yard of cloth to make a coat, how much 
will it take to make B cntits 1 How much lo make 24 coats T 

11. If a bairel of cider cost 3^^ dollars, what will 10 
barrels cost t What will 25 barrels cost ? 

12. N 'yj* 

13. K ly $, 

14. K \y-^ !5. 

15. K [y^ !. 

16. * ly f I. 

17. tl ly I- I. 
la fc ly V 100- 
19. * ly 4 28. 

'20. JlL....,-ly 1 by 8. 

31. Multiply I 

Note. 8 limes ^^1 ; 8 times jh7 times as mnch, tha4 
n, 7. Perform the following examples in a similar raaiiner. 

22. How much is 7 limes ^ t 

33. Hnw much is 19 times f| T 

34. How much is 23 times jl T 

35. Multiply 7| by 5. 

36. Multiply IV^ by 17. 

37. Multiply I23J. by 9. 
e& Multiply 4m^ by 327. 
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29. Multiply 9f /,V ^y ^268. 

30. Multiply 14^^!^ by 1000. 

XIX. 1.* A merchant bought 4 pieces of cloth, the first 
contained IS^ yards, the second 27| yards, the third 23^ 
yards, and the fourth 25| yards. How many yards in the 
whole ? 

2. A gentleman hired 2 men and a boy for I week. One 
man was to receive »f dollars, the other 7f , and the boy ^. 
How much did he pay the whole 1 

3. A gentleman hired three men for 1 month. To the 
first he paid 20^ bushels of corn ; to the second, 28^^ bush 
els, and to the third, 33^ bushels. How many bushels did 
it take to pay them ? 

4. A man had 2^ bushels of corn in one sack, and 2|^ in 
another ; how many bushels had he in both ? 

5. If it takes I^ yard of cloth to make a coat, and f of a 
yard to make a pair of pantaloons, how much will it take to 
make both ? 

6. A man bought 2 boxes of butter ; one had 7^ lb. in it, 
and the other lOf lb. How many pounds in both ? 

7. A boy having a pine apple, gave -|^ of it to one sister, J^ 
to another, and ^ to his brother, and kept the rest, himself. 
How much did he keep himself? 

8. A man bought 3 sheep ; for the first he gave 6f dol 
lars ; for the second, 8f ; and for the third, 9|. How many 
dollars did he give for the whole ? 

9. How many cwt. of cotton in four bags containing as 
follows ; the first 4^ cwt. ; the second, 5} cwt. ; the third 
^tV cwt ; and the fourth 7^ cwt. ? 

10. A merchant bought a piece of cloth containing 23 
yards, and sold 7-J- yards of it ; how many yards had he lefl ! 

11 . A gentleman.paid a man and a boy for 2 months' la- 
oour with corn ; to the man he gave 2(>^ bushels, and to the 
boy he gave 18| bushels. How many bushels did it take to 
pay both ? ^ 

12. Bought 8^ cwt. of sugar at one time, and 5f cwt. at 
another ; how much in the whole 1 

13. Bought J of a ton of iron at one time, and ^ of a ton 
at another ; how much in the whole ? 

14. There is a pole standing so that | of it is in the mud, 

* See First Lesaons, Sea. XIII 
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I of it in the water, asid the rest aboye the water ; how much 
of it is above the water ? 

15. A merchant bought 14|^ cwt. of sugar, and sold 9^ 
cwt* ; how many lb. had he left ? 

Note. Reduce all fractions to their lowest terms, after 
die work is completed, or before if convenient.. In the above 
example -^j might be reduced, but it would not be convenient 
because it now has a common defiominator with -^ The 
answer may be reduced to lower terms. 

16. Out of a barrel of cider there had leaked 7f gallons 
how many gallons were there left ? 

17. A man bought 2 loads of hay^ one contained 17-} 
cwt. aind the other 2JJ-j^ cwt. How many cwt. in both ? 

18. A man had 43;^ cwt. of hay, and in 3 weeks his horse 
ate 5^ cwt. of it ; how much had he le(\ ? 

19. Two boys talking of their ages, one Faid he was 9| 
years old ; the other said he was 4-^y years older. What 
was the age of the second ? 

20. A lady being asked her age, said that her husband 
was 37f years old, and she was not so old as her husband by 
8^ years. What was her age ? 

21. A lady being asked how much older her husband waa 
than herself, answered, that she could not tell exactly ; but 
when she was married her husband was 28^^ years old, and 
she was 22^. What was the difference of their ages 1 

22. Add together f and y*^ . 

23. Add together |, f , anil |. 

24. Add together -^ and -^-y. 

25. Add together 1;^-,^ and 17^^ 

26. Add together 137|, 26^, and 243f . 

27. What is the difference between f and f t 

28. What is the difference between -^ and If ? 

29. What is the difference between i-i-,^ and SJy^ t 

30. What is the difference between 137| and 98^ t 

31. Subtract 3Sy^ from 53A. 

32. .Subtract 284^^ from S13ff. 

« 
XX. 1. A man bought 15 cows for $345. What was tlie 
average price ? 

Note. Find the price of 3 cows, and then of 1 cow. 

2. A merchant bought 16 yards of cloth for $94.64 ; what 
was it a yard ? 

6* 
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3. A merchant bought IS barrels of flour for $ 114.66, 
and sold it so as to gain $1.00 a bbl. How much did he sell 
it for per barrel ? 

4. 21 men are to share equally a prize of 8,530 dollars, how 
much will they have apiece ? 

5. A merchant sold a hogshead of wine for 113 doliara 
How much was it a gallon 1 

6. A ship's crew of 30 men are to share a prize of 847 
dollars ; how much will they receive apiece 1 

. 7. A man has 1.857 lb. of tobacco, which he wishes to 
put into 42 boxes, an equal quantity in each box. How much 
must he put into each box ? 

8. In 4,847 gallons of wine, how many hogsheads ? 

9. At $48.00 a barrel, how many barrels of brandy may 
be bought (fx $687.43 1 

iO. At $90 dollars a ton, how many tons of iron may be 
bQu^t for 2,486 dollars ? 

11. If 23.000cwt of iron cost $92,368.75, how much is it 
per lb. ? 

12. Divide 784 by 28. 

13. Divide 1,008 by 36. 

14. Divide 1,728 by 72. 

15. Divide 2,352 by 56. 

16. Divide 183 by 15. 

17. Divide 487 by 18. 
IS. Divide 1,243 by 25. 

19. Divide 37,864 by 63. 

20. Divide 19,743 by 112. 

21. Divide 4,383 by 30. 

22. Divide 6,487 by 50. 

23. Divide 1,673 by 400. 

24. Divide 13,748 by 7,000. 

25. Divide 100,780 by 250. 

26. Divide 406,013 by 4,700. 

27. Divide 3,000,406 by 306,000. 

28. Divide 450,387 by 36,000. 

29. Divide 78,407^00 by 42,000. 

30. Divide 15,008,406 by 480,000. 

XXI. 1. Find the divisors of each of the following oiii.> 
lijrs, 15, 18, 20, 21, 24, 28, 42, 48, 64, 72, 88, 98. 

2. Find the divisors of each of the following numbers. 
108, 112, 114, 120, 387, 432, 846, 936. 
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3. Find the divisors of each of the following numbers, 
8000, 4,053, 1,864, 2,480, 24,876, 103,284, and 7,328,47^. 

4. Fhid the common divisors of 8 and 24. 

5. Find the common divisors of 1 6 and 36 

6. Find the common divisors of 18 and 42 

7. Find the common divisors of 21 and 56. 

8. Find the common divisors of 56 and 264. 

9. Find the common divisors of 123 and 642. 

10. Find the common divisors of 32, 96, and 1,432. 

11. Find the common divisors of 7,362, and 2,484. 

12. Find the common divisors of 73,647, 84,177, and 
i,684. 

13. Reduce ^^ to its lowest terms. 

14. Reduce j^ to its lowest terms. 

15. Reduce |^^ to its lowest terms. 
J 6. Reduce ^^ to its lowest terms. 

17. Reduce ^Vtt ^^ ^^ lowest terms. 

18. Reduce -y Wa r ^ ^^^ lowest terms. 

19. Reduce :j|^^ to its lowest terms. 

XXII. 1. Reduce f and | to the least common denomi- 
Aator. 

2. Reduce | and -^V ^^ ^^^ least common denominator. 

3. Reduce | and 4 to the least common denominator. 

4. Reduce |^ and -^-^ to the least common denominator. 

5. Reduce y'^ and ,\ to the least common denominaUMr. 

6. Find the least common maltiple of 8 aiid 12. 

7. Find the least common multiple of 8 and 14. 

8. Find the least common multiple of 9 and 15. 
or Find the least common multiple of 15 and 18. 

10. Find the least common multiple of 10, 14, and 15. 

11. Find the least common multiple of 15, 24, and 35. 

12. Find the least common multiple of 30, 48, and 56. 

13. Find the least common multiple of 32, 72, and 120. 

14. Find the least common niultipJe of 42, 60, and 125. 

15. Find the least common multiple of 250, 180, and 540. 

16. Reduce -g^ and ^ to the least common denominator. 

17. Reduce -^j and ^ to the least common denomina- 
or. 

18. Reduce -^^ ^, and ^, to the least common denomi- 
hator. 

19. Reduce ^^ i, t\ "^^ "iTt ^^ ^^® ^^^^ common denomi- 
nator. 
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20. Reduce ^\, ^, and -^ to the least common denomi- 
nator. 

21. Reduce ^^ and ^j^ to the least common denomina- 
tor. 

22. Reduce yf^ and ^^^^ to the least common denomi- 
nator. 

23. Reduce -^^ and ^\X%(^ ^^ ^^^ \ediSi common denomi- 
nator. 

24. Reduce ^i^i^^r and -^^^ to the least common de- 
nominator. 

aXIII. I.* At -J- of a dollar a bushel, how many busheld 
of potatoes may be bought for 5 dollars 1 How many at | 
of a dollar a bushel ? 

2. At ^ qf a shilling apiece, how many peaches may be 
bought for a dollar 1 How many at f of a shilling apiece 1 

3. A gentleman distributed 6 bushels of corn among sohie 
labourers, giving them ^^ of a bushel apiece ; how many did 
he give it to ? How many would he have given it to, if he 
had given 7 of a bushel apiece ? 

4. If it takes f of a bushel of rye to sow 1 acre, how many 
acres will 15 bushels sow ? 

5. A merchant had 47 cwt. of tobacco which he wished 
to put into boxes, containing J^ cwt. each. How many boxes 
must he get ? 

6. A gentleman has a hogshead of wine which he wishes 
to put into bottles, containing -j^ of a gallon each. How 
many bottles will it take ? 

7. If ^ of a barrel of cider will last a family 1 week, how 
many weeks will ,7 barrels last ? 

8. If -^ of a bushel of grain is sufficient for a family of 
two persons 1 day, how many days would 16 bushels last? 
How many persons would 16 bushels last 1 day ? 

9. If a labourer drink |^ of a gallon of cider in a day, one 
day with another, how long will it take him to drink a hogs- 
head ? 

10. If an axe-maker put y\ of a lb. of steel into an axe, 
how many axes would 1 cwt. of steel be sufficient for 1 

" 1 1. If it take 1 1 bushel of oats to sow an acre, how many 
acres will 18 bushels sow 1 

12. If it take 1| bushel of wheat to sow an acre^ how 
many acres will 23 bushels sow ? 

* See First Lessons, Sect. XY 
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13. At l| dollar a bushel, how niucli wheat may he 
twught for 20 dollars ? 

14. At ^ dollars a barrel^ how many barrels of cider may 
be bought for 40 dollars 1 

15. At the rate of 15| bushels to the acre, how many 
acres will it take to produce 75 bushels of rye ? 

16. At 4| dollars per cwt., how many tons of iron can T 
buy for $150? 

17. At llf cents per lb., how much steel can I buy fi>? 
850.00? 

18. If a man can perform a journey in 580 hours, ham 
many days will it take him to perform it if he travel 9^ 
hours in a day ? 

19. How many coats may be made of 187 yards of eloth 
if 3^ yards make 1 coat ? 

20. In 43 yards how many rods ? 

21. In 87 yards how many rods ? 

22. In 853 feet how many rods ? 

23. In 2,473 feet how many furlongs ? 

24. In 43,872 feet how many miles? 

25. If 1 bushel of apples cost ^ of a dollar, how many 
bushels may be bought for ^ o^sl dollar ? 

26. At j^ of a dollar a dozen, how many dozen of lemons 
may be bought for | of a dollar ? How many dozen for If 
dollar ? 

27. At 1^ of a do!Iar a dozen^ how many dozen of oranges 
may be bought for |: of a dollar ? How many for 2| doHars ? 

28. At l of a dollar a bushel, how many bushels of ap* 
pies may bie bought for 7 of a dollar? How many for 5 J 
dollars ? 

29. At j^ of a dollar per lb., how many pounds of figs may 
be bought for f of a dollar? How many pounds for 1^ 
dollar ? 

30. At ^ of a dollar a' bushel, how many busheb of apples 
may be bought for 1^ dollar ? 

31. If ^ of a chaldron of coal will supply a fire 1 week, 
how many weeks will ^ of a chaldron suppl^y it ? 

32. If 1 lb. of sugar cost ^ of a dollar, how many pounds 
may be bought for f of a dollar ? How many pounds for l| 
dollar ? 

33. At ^ of a dollar per bushel, how many bushels of ap- 
ples may be bought for J of a dollar ? How many at | of a 
dollar per bushel ? 
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34 At -f of a dollar per bushel, how many bushels of po- 
tatoes-may bo bought for | of a dollar ? How many at \ of 
a dollar per bushel ? 

35. At I of a dollar a bushel, how much corn may be 
bought for ^ of a dollar ? How much for |- of a dollar ? 

36. At f of a dollar per bushel« how much rye may be 
bought for ■)- of a dollar 1 How much for f of a dollar ? 

37. At ^ of a shilling apiece, how many eggs may be 
bought for I of a dollar t 

38. If it take j^oi^ pound of flour to make a penny-loaf, 
how many penny-loaves may be made of f of a pound ? 

39. If a four-penny loaf weigh j\ of a pound, how many 
will weigh f of a po md ? 

40. If a two-penny loaf weigh -^ of a pound, how many 
will weiffh 1| lb ? How many will weigh 7-} IS. t 

41. It a six-penny loaf weigh -^ of a pound, how many 
flix-penny loaves will weigh |^ of a pound f How many will 
weigh 4j> lb ? 

42. If I of a pound of fur is sufficient to make a hat, bow 
many hats may be made of 4^ lb. of fur 1 

43. If 10 oz. of fur is sufficient to make a hat, how many 
bats may be made of 4 lb. 7 oz. of fur ? 

44. If 1 bushel of applep cost f| of a dollar, how many 
bushels may be bought for 3 j- dollars t 

45. If a bushel of apples cost 2s. 5d. how many bushels 
may be bought for 3 dollars and 5 shillings ? 

46. If 1|, that is, ^ of a yard of cloth will make a coat, 
bow many coats may oe made from a piece containing 43} 
yards 1 

47. If 2^ bushels of oats will keep a horse 1 week, how 
k>ng will ISf bushels keep him ? 

"&. If 4^ yards of doth will make a suit of clothes, how 
many suits will d7f yards make ? 

49. If a man can build 4^ rods of wall in a day, how many 
days will it take him to build 84^ rods ? 

50. If f^ of a ton of hay will keep a cow through the win 
ter, how many cows will 23^^ tons keep at the same rate ? 

51. At 9^ dollars a chaJdron, how many chaldrons of 
coal may be bought for 37-f dollars ? 

52. At 14/|^ dollars per cwt., how many cvirt of yellow 
4>chre may be bought for 24^ii^ dollars t 

53. At 25^ dollars a cask, how many casks of claret wine 
may be bought for 387-/^ dollars ? 
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54. At 95^1- dollars a ton, how much iron may be bca(ht 
for 2,956J dollars 7 

55. How many times is /y contained in 17 ? 

56. How many times is ^} contained in 83 ? 

57. How many times is 19^ contained in 253 1 

58. How many times is 42^^ contained in 1,677 T 

59. How many times is | contained in 14^.2 

60. How many times is -^ contained in 37f 1 

61. How many times is 3f contained in 241- 1 

62. How many times is 15^ contained in 1034|- ? 

63. How many times is 27^ contained in 1 ,605f ? 

64. At 3 dollars a barrel, what part of a barilel of cider 
may be bought for |^ of a dollar ? 

65. At 7 dollars a barrel, what part of a barrel of flour 
may be bought for ^ of a dollar ? What part for ^ o^ b. dol- 
lar ? 

66. At 1 1-J dollars per cwt, what part of 1 cwt. of sugar 
may be bought for -J- of a dollar ? What part of 1 cwt. may 
be bought for ^ of a dollar 1 What part for 3f dollars ? 

67. At 93^ dollars per ton, what part of a ton of iron may 
be bought for 25^ dollars ? 

68. When corn is |^ of a dollar a bushel, what part of a 
bushel may be bought for | of a dollar ? 

69. Two men bought a barrel of flour, one gave 2^ dol- 
lars and the other 3f- dollars, what did they give for the whole 
barrel ? What part of the whole value did each pay 1 What 
part of the flour should each have ? 

70. Two men hired a pasture for 21 dollars. 0(ie kept 
his horse in it 5^ weeks, and the other 7f weeks ; what 
ought each to pay ? 

71. What part of 7|. is 2|? 

72. What part of 53^ is 13|? 

73. What part of 107^ is 93-^4 ? 

74. What part of 3,840^3^. is /^ 1 

75. What part of i is -^ T 
70. What part of 1 If is m ? 

77. What part of 28^ is 13| T 

78. What part of 137^^ is 97^\ 1 

79. What part of 387/^ is t tu ^ 

XXIV. 1.* If J of a gallon of brandy ca>t $0.75, what 
IS that a gallon ? 

* Set Finst Lessi>ns. Sect. VI. oiid XI 
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% If J of a ton of hay cost $13,375, what is that a ton t 

3. If I of a yard of cloth cost $2,875 what is that a 
yard ? 

4. If ^ of a hhd. of brandy cost $27.00, what will 1 hhd. 
cost at that rate ? . - 

5. A merchant bought ^ of a pipe' of brandy for $38.56 ; 
what would tbe whole pipe come to at that rate ? 

6. A smith bought } of a ton of iron for $12.43; what 
would a ton cost at that rate ? 

7. A merchant owned ^^ of a ship's cargo, and his share 
was valued at $8,467.00 ; what was the whole ship valued at 1 

8. A gentleman owned stock in a bank to the amount of 
$8,642.00, which was ^\ of the whole stock in the bank ; 
what was the whole stock ? 

9. A gentleman lost at sea $4,843.67, which was -^ 
of his whole estate ; how much was his whole property 
worth? 

10. A gentleman bought stock in a bank to the amount 
of $873.14, which was ^^ of the value of his whole proper- 
ty. What was the value of his whole property ? 

11. A man bought ^^ of a bushel of corn for 4 of a dollar ; 
what would be the price of a bushel at that rate ? 

12. A man bought | of a bushel of rye for ^ of a dollar ; 
what would a bushel cost at that rate ? 

13. A man sold 7 of a yard of cloth for f of a dollar; what 
would a yard cost at that rate ? 

14. A grocer sold J^ of a galion of wine for ^o^k dollar ; 
what was it a gallon ? 

15. A grocer sold -3-^^^ of a barrel of flour for -^^ of a dol- 
lar ; what was it a uarrel 1 

16. A merchant sold j of a ton of iron for lOf dollars ; 
how much was it a ton ! 

17. A merchant m-{^ J^ of a hhd. of brandy for $ll/y ; 
how much was it per hhJ. ? 

18. A ship of war having taken a prize, the captain re- 
ceived j\ of the prize money. His share amounted to 
$3,487^. What was the whole prize worth ? 

19. If f of a gallon of molasses cost 20 cents, what will J 
cost. What will a gallon cost ? This question is the same 
as the following : If 2 quarts of molasses cost 20 cents, 
what is It a quart 1 How much a gallon ? 

20. If ^} of a gallon, that is 3 quarts, of molasses cost 21 
cents, what \»ill {-, that is 1 <|iiart, oust ? 
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21. If } of a yard of cloth cost 6 dollars, what cost i ? 
What will a yard cost 1 

22. If I of a gallon, that is 3 pints, of wine cost 90 
cents, what will ^, that is 1 pint, cost 1 What will a gallon 
cost? 

23. If I of a gallon of brandy cost 95 cents, what will j * 
cost 1 What wUl a gallon cost 7 

24. If I of a yard of broadcloth cost $6.00, what will j 
cost 1 What will a ^ard cost 1 

25. If f of a box of lemons cost $2.40, what will | cost t 
What will the whole box cost*? 

26. If 4 of a hhd. of molasses cost $16.00, what will the 
whole hogshead cost ? 

27. A man travelled 12 miles in ^-^ of a day ; how far did 
he travel in y*^ of a day 1 How far would he travel in a day 
at that rate 1 

28. A man bought ^ of a barrel of flour for $4.85, what 
would be the price of a barrel at fhat rato ? 

20. A man being asked his age ansvcred, that he was 24 
years old when he was married, and that he had lived with 
his wife |> of his whole life. What part of his whole age is 
Vi4 years 1 What was his age ? 

30. A smith bought /^ of a ton of Russia iron for $25.35, 
what would be the price of a ton at that rate ? 

31. Bought I of a yard of cloth for $5.00, what would be 
the price of a yard at that rate ? 

32. If I of 8u gallon of molasses, that is, 3 pints, cost 17 
cents, what will |,(1 pint,)cost ? What will a gallon cost 1 

iiS, If -^^ of a pound of snuff, (5 ounces,) cost 14 cents, 
what cost 1^ lb., (J ounce.) ? 

34. If y\ of a chaldron of coal cost $5, what cost ^ ? 
What is that a chaldron ? 

35. A man travelled 4 miles in | of an hour ; how far 
would he travel m an hour at that rate 7 

36. If f5r of a ship's cargo is worth $14,000, what is the 
whole cargo worth ? 

37. A owns 41 of a coal mine, and his share is worth 
$3,5t>0. What is the whole mine worth ? 

38. If JjSj of the stock in a bank is worth $63,275, what 
is the whole stock wortti ? 

39. If If yard of cloth is worth $ 1 1, what is a yard worth ? 

40. If 2;^ bushels of corn is worth 13 shillings, what is a 
bushel worth? 

7 
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41 If S|\ bushels of wheat cost $15, what is it a bushel t 
What would 50 bushels cost at that rate ? 

42. A man sold 51^^^ cwt. of sugar for $587 ; what would 
be the price of 17| cwt. at that rate T 

43. If I of I lb. of butter cost f of a dollar, what will \ of 
1 lb. cost 1 What will i lb. cost ? 

4i. If j of 1 lb. of raisins cost ^j of a dollar, what will \ 
of 1 lb. cost ? What will 1 lb. cost ? ' 

45. If 1^ of a bushel of corn cost f of a dollar, what is that 
a bushel ? 

46- If 1^ of a barrel of flour will serve a family \^ of a 
inonth, how Idtig will one barrel serve them ? How long 
will 5 barrels &erve them ? 

47. If 4 of a yard of cloth cost 4| dollars, what is that a 
yard t What will 17| yards cost at that rate 1 

48. If ^^ of a hhd. of wine cost 30| dollars, what will be 
the price of a hhd. at that rate ? 

49. If 3f cwt. of iron cost $14|-, what is that per cwt. 1 

50. If 7f lb. of butter cost $1^^, what would be the price 
of 27f lb. at that rate 1 ^ 

51. A merchant bought a piece of cloth containing 24| 
yards, and in exchange gave 32^ barrels of flour ; how mucli 
flour did one yard of the cloth come to ? HoW much cloth 
did I barrel of the flour come to ? 

52. If f of a yard of cloth cost ^ of a pound, what will 
1^ of an ell English cost ? 

53. If I of a barrel of flour cost If^., what will 43f bar- 
rels cost ? 

54. A person having f of a vessel, sells ^ of his share for 
$8,400.00, what part of the whole vessel did lie sell ? What j 
was tlie whole vessel worth ? 

55. If t of a ship be worth f of her cargo, the cargo being 
valued at 2,000c£., what is the whole ship and cargo worth ? 

50. If by travelling 12^ hours in a day, a man perform a 
journey in 7J days, in how many days will he perform it, if 
he travel but M^ hours in a day 1 

57. If 5 men mow 72^ acres in I If days, in how many 
days will 8 men do the same ? 

58. If 5 men mow 72^ acres in ll-f days, how many 

acres .will they mow in 8| days 1 % 

59. There i» a pole, standing so that f of it is in the water, 
^ as much in the muci z." in the water, and 7| feet of it is 
above the water. What is the whole length of the pole ? 
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60. A person having spent ^ and | of his money ha«l 
926| left How much had he at first ? 

61. Two men, A and B, having found a bag of money, 
disputed who should have it. A said ^, ^, and ^ of the money 
made 130 dollars, and if B could tell him how much was 
in it he should have it all, otherwise, he should have nothing. 
How much was in the bag 1 

62. 45 is f of what number ? 

63. 486 is r^f of what number ? 
04. 68 is 4- of what number 1 

65. 125 is ff of what number ? 

66. 376 is f^ of what number 1 

67. 17 is ff of what number ? 

68. 3 is -^ of what number ? 

69. 68 is -^j of what number 1 

70. 253 is y|f y of what number t 

71. 37 is f]| of what number 1 

72. 6845 is ^^ of what number t 

73. 384 is |2^^ of what number t 

74. I is 4- of what number 1 

75. f is ^ of what number ? 

76. 4- is -i of what number 1 • 

77. ^ is ^ of what number 1 

78. 41 is ^ of what number ? 

79. ll is /^ of what number ? 

^* It 's 4t ^^ what number ? 
81. 1^1^ is /y of what number ? 
^- T* « ill of what number 1 

83. 4^ is ^y/r of what number ? 

84. 3f is || of what number t 

85. 14^ IS -^ of what number t 

86. 28| is y^\ of what number t 

87. 135f|^ is y\ of what number t 

88. 384i is ^ of what number t 

89. 13f} is 4^1^ of what number? 

90. Divide 13^^ by ff^. 

91. 18f^ is 1^ of what number? 

92. Divide ISff by |J. 

93. 427| is y of what number ? 

94. Divide 42f by 2|, that is y. 

95. 384t\ is V of-what number ? 

96. Divide 384-j% by 3| or V • 

97. 42 is I of what number ? 
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98. How many times is ^ contained in 42 1 

99. Divide 42 by |. 

100. 3-^ is 5 of what number \ 

101. How many times is \ contained in 3^^ T 

102. Divide 3 >y by f 

103. 13| is y of what number ? 

104. How many times is 2f or ^ contained in 13f ? 

105. Divide 13| by 2f . 

106. A merchant sold a quantity of goods for $252.00, 
which was | of what it cost him ? IIow much did it cost * 
him, and how much did he gain ? 

107. A merchant sold a quantity of goods for $243.00, 
by which he gained \ of the first cost. What was the first 
cost, and how much did he gain \ 

Note. If he gained \ of tlie first cost, $243.00 must be 
{ of the first cost. 

108. A merchant sold a quantity of goods for $3,840.00, 
by which bargain he gained ^ of the first coat. What was 
the first cost, and how much did he gain ? 

109. A merchant sold a-hhd. of winje for $108.43, by 
which bargain he gained \ of the first cost. What was the 
first cost per gallon ? 

110. A merchant sold a. bale of cloth for $347.00, by 
which he gained f\j- of what it cost him ? How much did it 
cost him, and how much did he gain 1 

Note. If he gained ^ of the first cost, $347.00 must be 
1^ of the first cost. 

111. A merchant sold a quantity of flour for $147.00, by 
which he gained | of the cost. How much did it cost, and 
how much did he gain ? ^ 

112. A merchant sold a quantity of goods for $0,487.00, 
by ^hich he gained -^ of the cost. How much did he gain? 

113. A merchant sold a quantity of goods for $lS7-00 by 
which he lost \ of the first cost. How much did it cost, and % 
how much did he lose 1 

Note. If he lost \ of the cost, $187.00 must be f of the 
cost. 

114. A merchant sold a quantity of molasses for $258.00, 
by which he lost \ of xhe cost. How much did it cost, ami 
how much did he lose ? 
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115. A merchant sold a quantity of goods for $948.00, bj 
wliich he lost -^ of the cost. How much did he lose ? 

116. A merchant sold 3 hhds. of molasses for $67.23, by 
which he lost ^ of the first cost. How much did he lose 1 
How much on a gallon ? 

117. A merchant sold 93 yards of cloth for $527.43, by 
which he lost -^j of the cosU How much did he lose qjel a 
vardi 

118. A merchant sold a quantity of goods so as to gain 
$48, which was ^ of what the goods cost him; How much 
did they cost ? 

1 19. A merchant sold a quantity of goods for $273.00, by 
which he gained 10 per cent on the first cost. How mcxh 
iid they cost t 

Note. 10 per cent, is 10 dollars on a 100 dollars, that is, -^^ 
10 per cent, of the first cost therefore is -f^ of the first cost. 
Consequently $273.00 mi^st be \^ of the first cost. 

120. A merchant sold a quantity of goods for $135.00, 
by which he gained 13 per cent How much did the goods 
cost, and how much did he gain ? . . m 

121. A merchant sold a quantity of goods for* $3,875 by 
wluch he gained 65 per cent How many dollars did he 
gain ? 

122. A merchant sold a quantity of goods for $983.00, by 
which he lost 12 per cent How much did the goods coet, 
and how much did he lose ? 

Note. If he lost 12 per cent, that is ^%, he must have 
sold it for -^-^ of what it cost him. 

123. A merchant sold 3 hhds. of brandy for $248.37, by 
which he lost 25 per cent. How much did the brandy cost 
him, and how much did he lose 1 ^ 

124. A merchant sold a quantity of goods for $87.00 more 
than he gave ibr tl)|pm, by which he gained 13 per cent of 
the first cost. What did the goods cost him^ and how mucb 
did he- sell them for 3 

J Note. Since 13 per cent, is -^y $87 must be -^ of the 
^ first cost. * 

125. A merchant sold a quantity of goods for $43.00 more 
than they cost, and by doing so gained 20 per cent How 
much did the goods cost him ? 
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126. A merchant sold a quantity of goods for ) 137.00 less 
than they cost him, and by doing so lost 23 per cent. How 
much did the goods cost, and how much did he sell them 
for? 

127. A has tea which he sells B for lOd. per lb. more than 
it cost him, and in return B sells A cambrick, which cost 
him lOs. per yd*, for 12s. 6d. per yard. The gain on each 
was in the same proportion. What did A's tea co^t him- 
per lb. ? 

Note, B gains 2s. 6d. on a yard, which is ^ of the first 
cost, consequently lOd. must be \ of the first coBt of the 
tea? 

128. C has brandy which he sells to D for 20 cents per 
gal. more than it cost him ; . and D sells C molasses which 
cost 23 cents per gal. for 32 cents per gal., by which D gains 
in the same proportion as C. How much did C's brandy 
cost him per gal. ? 

129.' A man being asked his age, answered, that if to his 
age ^ and \ of his age be added,, the sum would be 121. 
Wh^ was his age 1 

130. A man having put a Mim of money at interest al 6 
per cent., at the end of 1 year received 13 dollars for interest* 
What»was the principal 1 

Note. Since 6 per cent, is j^ of the whole, 13 dollars 
mast be i^tt ^^ the.principal. 

131. What sum of money put at interest for 1 year will 
gain 57 dollars, at 6 per cent. ? 

132. A man put a sum of money at interest for 1 year, at 
6 per cent., and at the end of the year he received for prin<- 
cipal and interest 237 dollars. What was the principal ? 

Note, Since 6 per cent, is y^^^, if this be added to tlie 
principal it will make |^, therefore $237 must be \%^ of 
the principal. When the interest is added to the principal 
the whoie is called the amount. 

139. What sum of money put at Interest at 6 per cent* 
will gain $53 in 2 years 1 , , 

Note. 6 per cent, for 1 year will be V^ per cent, for 2 
years, 3 per cent, for 6 months, 1 per cent for 2 months, 

134. What sum of money put at interest at 6 per cent 
M'ill gain $97 i» one year and 6 months ? 
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135. What sum of money put at interest at 6 per cent. 
will amount to $394 in 1 year and 8 months ? 

136. What sum of money put at interest at 7 per cent 
will amount to <£I83 in I year ? 

J 37. What sum of money put at interest at 8 per cent, 
will amount to $137 in 2 years and 6 months 1 

138. Suppose I owe a man $287 to be paid in one year 
without interest, and I wish to pay it now ; .how much ought 
I to pay him, when the usual rate is 6 per cent. ? 

Note. It is evident that I ought to pay him such a sum, 
as put at interest for 1 year will amount to $287. The 
question therefore is like those above. This is sometimes 
cvalled (Uscotmt. 

139. A man owes $847 to be paid in 6 months without 
interest, what ought he to pay if he pays the debt now, al 
lowing money to be worth G per cent a year ? _ 

140. A merchant being, in want of money sells a note of 
$100, payable in 8 months without interest ' How much 
ready money ought he to receive, when the yearly interest 
of money is 6 per cent ? 

141. According to the above principle, what is the differ 
ence between the interest of $100 for 1 year, at 6 per cent 
and the discount of it for the same time ? 

142. What is the difference between the interest of $500 
(or 4 years at 6 per cent, and the discount of the same sum 
f'^r the same time ? 



Miscellaneous Examples. 

In measuring surfaces, such as land, &.c. a square is used 
as the measure or unit. A square is a figure with four equal 
sides, and the four corners or angles equal. The square is 
used because it is more convenient A. B 

for a measure than a figure of any 
other form. The figure a b c d is a 
square. The sides are each one inch, 
consequently it is called a square 
inch. A figure cne foot long and one 
foot wide is called a square foot ; a 
figure pne yard long and one yard 
wide is called a square yard, &c. 
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1. If a figure one inch long and one inch wide contains 
one square inch, how many square inches does a figure one 
inch wide and two inches long contain 1 How many square 
mchejs does a figure one inch wide and three inches long 
contain 1 Four° inches long 1 Five inches long ? Seven 

inches long 7 

2. In a figure 8 inches long and 1 inch wide, how many 
square inches t How many square inches does a figure 8 
inches long and 2 inches wide contain 1 3 inches wide ? 4 
inches wide t 5 inches wide 1 8 inches wide 1 

3. If a figure 1 foot wide and 1 foot long contains 1 square 
foot, how many square feet does a figure I foot wide and 2 
feet long contain ? How many square feet does a figure 1 
foot wide and 3 feet long contain ? 5 feet long ? 9 feet 
long ? 15 feet long 1 

4. In a figure 9 feet long and 1 foot wide, how many 
square feet ? How many square feet does a figure 9 feet 
long and 2 feet wide contain 1 3 feet wide 1 6 feet wide 1 

7 feet wide 1 9 feet wide 1 

5. How many square inches does a figure 13 inches long 
and 1 inch wide contain ? 2 inches wide X 3 inches wide 1 

8 inches wide ? 

6. How many square feet does a figure 16 feet long and 1 
foot wide contain? 2 feet widel 3 feet wide? 5 feet 
wide 1 8 feet wide 1 13 feet wide ? 

In the above examples supply yards, rods, furlongs, and 
miles, instead of inches and ibet, and perform them again. 

7. What rule can you make for finding the number of 
square inches, feet, yards, &c. in any rectangular figure ? 

Note* A figure with four sides, which has all its angles 
alike or right angles, is called a rectangle, and a rectangle is 
called a square when all the sides are e<iual. 

8. How many square feet in a room IS feet long and 13 
feet wide ? 

9. How many square feet in a piece of^ land 143 feet long 



i and 97 feet wide 1 



10. How many square rods in a piece of land 28 rods 
fong and 7 rods wide 1 

11. A piece of land that is 20 rods Jong and 8 rods wide, 
or in any other form containing the same surface, is called 
an acre. How many square rods in an acre '^ 
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1:2. How wide must a piece of land be that Is 17 roda 
long to make an acre ? 

13. How many square inches in a squa«e foot ; that is, in 
a figure that is 12 inches long and 12 wide ? 

14. How much in length, that is 6 inches ^ide, will make 
a square foot ? 

15. How many square feet in a square yard ? 

16. How many square yards in a square rod ? 

17. How many square inches in a square yard t 

18. A piece of land 20 rods long and 2 rods wide, or in 
any other form which contains the same surface, is called a 
rood. How many square rods in a rood t 

J 9. How many roods make an acre ? 

20. 'Find the numbers for the following table. 
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square inches make 1 square foot 
square feet 1 square yard 

square yards or 1 1 square rod, 

sqiiare feet ) perch, or pole 

square rods 1 rood 

roods 1 acre 

21. How many square incheft in a square rod 1 

22. How many square yards in an acre ? 

23. How many square inches in an acre t 

24. How many square feet in 1729 square inches ! 

25. In 236 square poles how many acres ? 

26. In 201,283,876 square inches, how many acres 1 

27. How many square rods in a square mile 1 

28. How many acres in a square miles 1 

21). The whole surface of the globe is estimated at about 
£98,000,000 square miles. How many acres on the surface 
of the globe ? 

30. How many square inches in a board 15 inches wide 
and 1 1 feet long ? How many square feet t ^ 

31. How many acres in a piece of land 183 rods long 
and 97 rods wide ? 

32. How many square inches in a yard of carpeting that is 
2 ft. 3 in. wide ? How many yards of such carpeting will it 
take to cover a floor 19 ft. 4 in. long and 17 fl. 2 in. wide ? 
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To measure solid bodies, such as timber, wood, ^c, it is 
necessary to use a measure that has three dimensimis, 
length, breadth, and depth, height, or thickness. For this a 
measure is used in which all these dimensions are alike. 
Take a block, for example, and make it an inch long, an 
inch wide, and an inch thick, and all its corners or angles 
alike ; this is called a soUd or citbic inch ; so a block made 
in the same way having each of its dimensions one foot, is 
called a solid or cubic foot 

33. If a block 1 inch wide and 1 inch thick and 1 inch 
long contains 1 solid inch, how many solid inches does such 
a block that is 2 inches long contain ? 3 inches long ? 4 
inches long ? - 5 inches long 1 8 inches long 1 

34. How many solid inches does a block that is 1 foot 
long, 1 inch thick, and 1 inch wide contain ? How many 
inches does such a block that is 2 inches wide contain ? 3 
mches wide 1 4 inches wide ? 5 inches wide ? 6 inches 
wide t 

35. How many solid inches does a block 2 inches long, 2 
inches wide, and 1 inch thick contain 1 2 inches thick ? 

36. How many solid inches does a block 4 inches long, 3 
inches wide, and 1 inch thick contain? 2 inches thick? 3 
inches thick 1 

37. How many cubic inches in a block 10 inches long, 8 
inches wide, and 1 inch thick 1 2 inches thick t 3 inches 
thick ? 5 inches thick ? 7 inches thick ? 

38. How many cubic inches in a block 18 inches long, 
13 mches wide, and 1 inch thick? 5 inches thick? 11 
inches thick ? 

In the above examples supply feet instead of inches, 
and do them over again. 

39. What rule can you make for finding the number of 
solid inches or feet in any regular solid body ? 

• 40. How many solid inches in a block 12 inches long, 12 
inches wide, and 12 inches thick ; that is, in a solid foot? 

41. A pile of wood 8 feet long, 4 feet wide, and 4 feet 
high, or-in any other form containing .an equal quantity, it 
called a cord of wood. How many solid feet in a cord ? 

42. Find the numbers for the following table. 
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SOLID OR CUBIC MEASURE. 

solid inches make 1 solid foot 

solid feet 1 cord of wood 

40 solid feet of round timber, or ) , ^ , , 

50 solid feet of hewn timber ] ^ ^° ^' *^«* 

43. How many solid inches in a cord ? 

44. How many solid inches in a ton of hewn timber T 

45. In 468^374 solid inches, how many solid feet ? 

46. How many feet of timber in a stick 28 feet long and 
1 1 inches square ? 

47. How many tons of timber in 2 sticks, each 25 feet 
long, 15 inches wide, and 1 1 inches thick 1 

48. A pile of wood 4 feet square and 1 foot long, or a pile 
containing 16 solid feet is called 1 foot of wood. How 
many such feet in a cord ? 

49. How many solid feet of wood in a pile 5 feet wide, 3 
feet high, and 23 feet long 1 How many feet of wood ! 
How many cords ? 

A few more examples of this kind will be found in deci- 
mals. 



DECIMAL FRACTIONS. 

XXV. In the following numbers, write the fractional 
part in the form of decimals. 

1. Twenty-seven and six tenths, 27-^o* '^^' ^7.6. 

2. Fourteen and seven hundredths. 14-jJi^. 

Ans. 14.07. 

3. One hundred twenty-three, and eight thousandths. 
I23j^. Ans. 123.008. 

4. Ome hundred and eight, and five tenths. 108^^. 

5. Seventy-three, and nine hundredths. 73^1^ 

6. Four, and six thousandths. 4y|^Vv* 

7. Sixteen, and one thousandth. 16y^^* 

8. Six tenths. -^^. 

9. Five hundredths, y^. 

10. Seven thousandths, -f^nnr* 

11. Two ten thousandths. yg^Jipr* 
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12. Three, and four tenths and two hundredths* 3^ and 



xh' 



13. |\ ar© how many hundredths t 

14. tV andj^f-jy are how many hundredths t 
16. A are how many thousandths ? 

16. yl^ are how many thousandths ? 

17. 3^ and y^^r »"<* tAt "« **^^ ™"*y thousandths T 

18. Write 7f*^ in the form of a decimal. 

19. r^ are how many ten-thousandths 1 

20. T*^ are how many ten-thousandths t 

21. ^^-^ are how many ten-thousandths t 

22. f^, tK, tAit. and ^^ J^^ are how many ten-thoo- 
sandths ? 

23. Write ^/jtVt >" ^h® ^^''™ ^^* decimal 1 

Write the fractions in the following numbers in the form 

of decimals. 



24. 13^. 

0« IQ 573« 

Ofi 1 43 

29« J * ivJSft 



30. 193nAyW 

*ll R7 106 

34. -?;/^ 

^*; 8 07 



Change me decimals in the following nu nbers to com- 
mon fractions and redu^ them to their lowest terms. 



36. 42.5» 

37. 84.25. 
:«. 9.8. 

39. 137.16. 

40. 25.125. 

41. 18.625. 
4a 11.8642. 
4J. 1 63.1^ ^064, 
44. 72.0065. 



45. 4.00025. 

46. 13.0060a58. 

47. 075. 
4S. 0.31;^. 

49. .075. 

50. .00128. 

51. .00015. 

52. .(K)0I0<1 

53. .1500Ca>. 



XXVI. I. A man purchased a barrel of riour ibr ?7.43. ; 
5 gallons of molasses for $1,625; 3 gallons of wine hr 
$4 87 ; 4 gallons of brandy for $7 ; 7 lbs. of sugar for 
$0^95; and- 3 gallons of vinegar for $0.42. What did the 
whole amount to ? . 

2. How many bushels of corn in 4 bags, tlie first contain- 
ing 2 x*^« bushels ; the second, 3 fi^; the third, 3^^|t5^; and 
the fourth, 4 f-^ ? 

JXoie. Wnie the fractions in the form of decinKiis. 
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3. A man bought four loads of hay, the first containing 
17f cwt. ; the second, 19^ cwt ; the third, 24f cwt. ; and 
the fourth, 14^ cwt. How many cwt. in the whole t 

Note. In all the examples under the head of decimals, 
change the fractions and parts to decimals. 

4. A man raised wheat in five fields, in the first, 47-j^ 
bushels ; in the second, 94^^j ? in the third, 87^ ; in the 
fourth^ 1434-^ ; and in the fifth 387 bushels. How many 
bushels in the whole 1 ^ ^ 

5. A man bought a load of hay for 6^^. ; a load of oats 
(or 7^^. ; 3 bushels of corn for ^^» ; and a load of wood 
for 2j^p£. How much did the whole come to ? 

6. Add together the following numbers, 38^1 ; ISSCj^^ ; 
7006; /iV; ^^,V^; 8; and 460^.. 

7. From a piece of cloth containing 47-| yards, a mer- 
chant sold 23j\. How much remained unsold ? 

8. A man owing $253 paid $187,375, how much did he 
then owe ? 

9. A man owing 342/j*j^. paid 187^^. Ho^^j^ much 
did he then owe ? 

10. A merchant sold a barrel of flour for 2y*^<£. ; 5 gal- 
lons of molasses for \\£^ ; and 6 gallons of wine for 2^jf . 
In |)ay he .received a load of wood worth 2yy,£. and 2 bush- 
els of wheat, worth -ff^. and the rest in money ; how much 
money did he receivfe ? 

11. From 183a^. take 87f<£. 

12. From $382 take $48.25. 

13. From 1 153^ lb. take 684/, lb. 

14. From 37^ to- a ♦ake 28^ tons. 



Mitlti plication of Decimals, 

XXVII. 1. A man bought 5 barrels of pork, at $17.43 
per barrel ; how much did it come to ? 

2. What cost 8 yards of cloth, at $7,875 per yard ? 

3. How many bushels of meal in 14 sacks, conljinkti^ 
4.37 bushels cacli 1 

4. How much hay in 8 loads, containing 24.35 cwt. eacl> ? 

5. How much cotton in 17 bales, containing 4j cwt. earh * 

6. How many cwt. of hay in 14 loads, containing 23.25 
cwt. each ? 

8 
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7. Multiply 42.62 by 3S. 
a Multiply 137.563 by 17. 
9. Multiply 13.946 by 58. 

10. Multiply 2.5837 by 15. 

11. Multiply .464 by 27. 

12. MulUpJy .0038 by 9. 

13. If a barrel of flour cost $5, what cost .6 of a bakrel ? 

14. At $90 per hbd., what cast .7 hhd., that is, -^j^ of a 
hdd.? 

15i At $45 per hhd., what cost J8 hhd., that is, -^ of a 
hhd. of gin ? 

16. At $20 per hhd., what cost 2.9 hhds., that is 2^ hhds. 
of molasses ? 

17. At $25 per ton, what cost 7.6 tons of hay t 

18. At $95 per ton, what cost 3.7 touM of iron ? 

19. At $32 per ton, what cost 14.25 tons of logwood 1 

20. At $220 per ton, what cost 19.47 tons of hemp ! 

21. At $57 per ton, what cost 3.5 tons of alum ? 

22. At $45 per thousand, what cost 2.5 thousands of 

23. What is .5 of 128? 

24. What is .25 of 856 t 

25. WhM is .125 of 856 ? 

26. What is .287 of 2487? 

27. Multiply 2487 by .287. 

28. Multiply 4306 by 3.5. 

29. Multiply 87 by 2.8. 

30. Multiply 1864 by 3.25. 
3K Multiply 30067 by 1.3873 

32. Multiply 10372 by ajzi:6.& 

33. Multiply 468 by 7-i=7.25. 

34. Multiply 46800 by 13|. 
as. Multiply 36038 by 1 J. 
96. Multiply 130407 by ^\. 

37. At .3 of a dollar a gallon, what cost .2 of a gallon of 
molasses ? 

38. What is .2 of .3, that is W of ^^ ? 
m. Multiply .3 by .2. 

40. At $.90 per gallon, what cost .4 of a gal. of wine ? 

41. At $.25 per IbT what cost 2.8 lb. of butter ? 

42. At $.36 per lb., what cost 4.5 lb. of sperm candles ? 

43. At $.47 per piece, what cost 4.3 pieces of nankin ? 

44. At $5.37 per yard, what cost 7.4 yards of cloth ? 
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45. At $13.50 per bbl., what cost l^ bbls. of park J 

46. At $25.45 per ton, what cost I8f tons of hay 1 

47. At $140.50 per ton, what cost 13| tons of potashes I 

48. If an orange is worth $.06, what ifl .S of au orange 
worth? 

49. If a bale of cotton contains 4.37 cwt., what is .45 of a 
bale? 

50. Multiply 4.5 by 2.3. 
5L Multiply 1^.43 by 1.4. 
62. Multiply 43.25 by .8. 

53. Multiply 284.43 by 1.02. 

54. Multiply 18.325 by 1.3a 

55. Multiply 6.4864 by 2.0a 

56. Multiply 14.00643 by .5. 

57. Multiply 3.400702 by l.OOa 

58. Multiply 1.006 by .002. 

59. Multiply 1.0007 by .0003. 

60. Multiply .3 by .2. 

61. Multiply .04 by .2. 

62. Multiply .003 by .01. 

63. Multiply .0004 by .025. 

64. Multiply .0107 by\00103. 

65. Multiply 1.340068 by 1.003084. 



MisceUaneaus ExampUs. 

1. At $12 per cwt. what cost 5 cwt. 3 qrs. of sugar ? 
Note* 5 cwt. 3 qrs. is 5J- cwt., that is 5.75 cwt. 

2. At $25 per cwt, what cost 37 cwt. 3 qrs. 14 lb. of to* 
oaccot 

Nctt. The quarters and pounds may first be reduced to 
a-common fraction and then to decimals. 3 qrs. 14 lb. are 
98 lb., that is ^-^^ of 1 cwt., and ^^¥=-875 ; therefore, 37 
cwt. 3 qrs. 14 lb. is equal to 37.875 cwt. ; this multiplJeid by 
25 gives $946,875. 

3. What cost 5 cwt. 2 qrs. 19 lb. of raisins, at $11 par 
cwt. ? 

4. What cost 13 cwt. 1 qr. 15 lb. of iron, at '$4.27 p^r 
cwt I 
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Note. 13 cwt. 1 qr. 15 Ib-^lSyV^a cwt=13.383+cwt. 
This multiplied by $4.27 gives $57.14541. Observe, that 
there must be as many decimal places in the product as in 
the multiplicand and multiplier together. In this instance 
there are fiwe places. It is not necessary to notice any thing 
smaller than mills in the result, therefore $57,145 will be 
sufficiently exact for the answer. 

5. What cost 12 cwt. qrs. 19 lb. of riee, at $3.28 per 
ewt. ? 

6. What cost 13 cwt. 2 qrs. 4 lb. of hops, at $5.75 per 
cwt. 

7. Wnat cost 3 hhds. 43 gal. of wine, at $98 per hhd. 1 

Note, 3 hhds. 43 gal. is 3^ hhds. ; this reduced to a de- 
cimal is 3.683 hhds., nearly. 

8. What cost 17 hhds. 18 gal. of molasses, at $23.25 per 
hhd.? 

9. What cost 13 hhds. 53 gal. of gin, at $47,375 per 
hhd. ? 

10. What cost 4 hhds. 27 gal. 3 qts. of brandy, at $.08.42 
per hhd. T 

11. Express in decimals of an cwt. the quarterFi, pounds, 
and ounces in the following numbers : — !3 cwt. 2 qf a. 22 lb. ; 
17 T5Wt. 1 qr. 11 lb. 5 OZ. ; ^ Cwt. qr. 16 lb. 3 oz. 

12. Express in decimals of a hogshead the gallons, quarts, 
pints, dLC. in the following numbers : — 43 hhds. 17 gal. 2 
qts ; 14 gal. 6 qts. 1 pt ; 7 hhds. gal. 3 qts. 1 pt. 

13. What cost 8 gal. 3 qts. 1 pt. of gin, at $0.43 per gal. ? 

14. What cost 17 lb. 13 oz. of sugar, at $0.12 per lb. 1 

15. What cost 231b. 7 oz. of sugar, at 811.43 per cwt. 1 

16. What cost 11 gals. 2 qts. of brandy, at the rate of 
$98.48 per hhd. ? 

17. What cost 17 yds. 3 qrs. 2 nls. of broadcloth, at $7.25 
per yard ? 

18. What cost 2 qrs. 3 nls. of broadcloth, at $6.42 pei 
yard? 

Express the fractions in the following examples in deci- 
mals. 

19. What part of 1 yd. is 3 qrs. 2 nls. t 

20. What part of 1 yard is 1 qr. 3 nls. ? 

* 21; What part of 1 lb. Avoirdupois is 13 oz.1 

22. What part of 1 qr. is 17 lb. 1 

23. What part of 1 qr. is 13 lb. 5 oz. 1 
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24. What part of a day is 6 hours t 

25. What part of a day is 16 h. 25 min. ? 

26. What part of a day is 13 h. 42 min. 11 sect , 

27. What part of an hour is 47 niin. ? 

28. What part of an hour is 38 min. 47 sec. t 

29. What part of a rod is 13 ft. 1 

30. What part of 1 ft. is 2 in. 1 
31 What part of I ft, is 7 in. ? 

32. What part of a rod is 7 ft. 4 in. 1 

33. What part of a mile is 7 rods, 13 ft. t 

34. What part of !<£. is 13s. 6d. ? 

35. What part of Is. is 5d. 1 qr? 

36. What part of 1£. is lis. 5d. 3 qr. 1 

37. At 2£. 5s. per cwt, what cost 5 cwt, 3 qrs. of rai- 
sins? 

Note. 2£. 5s.=2.25«£., and 5 cwt. 3 qrs.=:5.75 cwt. 
Multiplying these together, the result is 12.9375£. The 
decimal part of this result may be changed to shillings and 
pence again. .9375c£. is .9375 of 20 shillings ; therefore if 
we multiply 20 shillings by .9375, or, which is the same 
thing, if we multiply .9375 by 20, we shall obtain the answer 
in shillings and parts of a shilling. This is evident also 
from another course of reasoning. .9375.£. is now in pounds; 
if it be multiplied by 20 it will be reduced to shillings. 
.9375 
20 



18.7500 The result is 18 shillings and .75 of a shil- 
ling, which may in like manner be reduced to pence by mul- 
tiplying it by 12. 
.75 
12 

9.00 The result is 9d. The answer, therefore, 
«B 12£. 18s. 9d. 

38. What cost 3 cwt 2 qrs. 7 lb. of hops, at 2<£. 3s. 6dL 
per cwt. ? 

39. What cost .17 yds. 2 qrs. 2 nls. of broadcloth, at 2£. 
5s. 7d< per yard ? 

40. What cost 8 cwt. 1 qr. 13 lb. of wool, at tl£. 7s. 6d. 
per cwt. 1 

41. What cost 3 hhds. 43 gals, of wine, at 32=£. 14s. 8d* 
per hhd. 1 

8* 
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42. How many cwt. of raisins in 7f casks, each cask con- 
taining 2 cwt. qrs. 25 lbs '' 

♦ Note. 7f=7 6 and 2 cwt 0. qrs. 25 U>.=2.2232+ cwt. 
These multiilied together produce 16.8957 cwt. The frac- 
tional part of this may be changed to quarters, pounds, &c. 
as the fractions in the last examples were changed to shil- 
lings and pence. .8957 cwt. is .8957 of 4 quarters, or it is 
hundred-weights and may be reduced to quarters and pounds 
by multiplying by 4, and by 28. 
.8957 
4 



3.5828 
28 



The result is 3 qrs. and a fraction. 

46624 Then multiply .5828 qrs. by 28, it 

11656 gives 16 lb. and a fraction of a 

pound. Multiplying .3184 lb. by 

16.3184 16, it gives 5 oz. and a fraction of 

16 an ounce. 



19104 
3184 



5.0944 
The answer ia 16 cwt. 3 qrs. 16 lb. 5 f-\f oz. nearly. The 
same result may be obtained by changing the decimal .8957 
cwt. to a common fraction, and proceeding according to the 
method given in Art. XYI. 

43. How many cwt. of cotton in 5} bales, each bale con- 
taining 4 cwt. 3 qrs. 7 lb. 1 

44. How many cwt. of coffee in 13 J bags, each bag con- 
taining 1 cwt. 3 qrs. 15 lb. ? 

45. Find the value of .387<£. in shillings, pence, and far- 
thlhgs. 

46. Find the value of .9842£» in shillings, pence, and far- 
things. 

47. Find the value of .583 cwt. in quarters, pounds, &c. 

48. Find the value of .23 cwt. in quarters, pounds, &c. 

49. Find the value of .73648 cwt in quarters, pounds, 

50. Find the value of .764s. in pence and farthings. 
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51. Find the value of .3846 qr. in pounds and ounces. 

52. Reduce 3.327 qrs. to pounds. 

53. Reduce 4.684x. to pence. 

54. Find the value of .346 of a day in hours, minutes, dtc' 

55. Find the value of .5876 of an hour in minutes and 
seconds. 

56. Express in decimals of a foot the inches in the follow- 
ing numbers :— 3 ft. 6 in. ; 4 ft. 3 in. ; 7 ft 9 in. ; 3 ft. 8 
in. ; 5 ft. 7 in. ; 9 ft. 10 in. 

57. Find the value of .375 ft. in inches and parts. 

58L Find the value of .468 of a square foot in square 
inches, * 

59. Find the value of .8438 of a solid foot in solid inches. 

60. How many square feet in a board 9 in. wide and 15 
ft. 3 in. long. 

Change the inches to decimals of a foot. Since the an- 
swer will be in square feet, it will be necessary to find the 
value of the decimal in square inches. In genera! however, 
it will be quite as convenient to let the answer remain in de- 
cimals. The answer is 11.4375 ft. It will be sufficiently 
exact to call it 11.4 ft. 

61. How many square feet in a floor 14 ft. 7 in. wide and 
19 ft. 4 in. long ? 

62. How many square Qset in a board 1 ft. 8 in. wide and 
17 ft. 10 in. long. 

63. How many solid feet in a stick of timber 28 fL 4 in. 
long. 1 ft* 2 in. wide, and 1 1 in. deep 1 

Note. In questions of this kind it will generally be most 
convenient to change the inches to decimals of a foot, be- 
cause when the whole is reduced to inches, the numbers be- 
come very large and the operation becomes tedious. Ten^s, 
generally, and hundredths in almost every case, will be suf- 
ficiently exact for common purposes. Those who measure 
timber, boards, wood, &,c* would find it extremely convenient 
to have their rules divided into tenths of a foot, instead of 
inches. 

There is a method of performing examples of this kind 
tailed duodecimals^ which will be explained hereafter, but it 
is not so convenient as decimals. 

64. How many solid feet in a pile of wood 4 ft. 2 in. wide, 
3 ft. 8 in. high, and 13 ft. 4 in. long 1 

It has been already remarked that in interest discount. 
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commiflBioiis, d&c 6 per cent, 7 per cent, &c. signifies jl^ 
^J^, &c of the sum. This may be written as a decimal 
fraction. In fact this is the most proper and the most con- 
venient way to express, and to use it. 1 per cent, is .01 ; 
2 per cent is .02 ; 6 per cent, is .06 ; 15 per cent is .15 ; 
6} per cent, is .065, d^c. This manner of expressing the 
rate will be very simple in practice, if care be taken to point 
Hie decimals right in the result. 

65. A commission merchant sold a quantity of goods 
amounting to $583.47, for which he was to receive a com- 
mission of 4 per cent. How much was the amount of* the 
commission ? 
583.47 
.04 



$23.3388^115. • 
There are two decimal places in each factor, consequently 
there must be four places in the result. The answer is 
$5^.34 nearly. 

66. What is the commission on $1358.27, at 7 per cent 1 

67. What is the commission on $1783.425, at 5 per cent 1 

68. A merchant bought a quantity of goods for $387.48, 
and sold then? so as to gain 15 per cent. How much did he 
ga*n, and for how much did he sell the goods t 

69. What is the insurance of a ship and cargo,, worth 
$53250, at 2J per cent 1 

Note. 2^ per cent is equal to .025, for 2 per cent, is .02, 
and i per cent, is j^ of an hundredth, which is 5 thousandths 

70. What is the duty on a quantity of books, of which the 
inv6ioe is $157.37, at 15 per cent. ? 

JVoie> It is usual at the custom-house to add -fij^ or 10 
per cent, to the invoice before casting the duties. 10 per 
cent on $157.37 is $15,737, which, added to $157.37 
makes $173,107. The duties must be reckoned on $173,107. 
When the duties are stated at 15 per cent, they will actually 
be 16^ per cent, on the invoice ; because 15 per cent, on 
^ will amount to 1^ per cent, on the whole. It will be 
most convenient generally to reckon the duties at 16^ per 
cent., instead of adding -^-^ of the sum and then reckoning 
them at 15 per cent When the duties are at any other rate, 
the rate may be increased -^j^ of itself, instead of increasing 
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the inToice ji . For instance, if the rate is 10 per cent, cafl 
it 11 per cent., if the rate is 14 per cent, call it 15y^ per 
cent., then the multiplier will be .154. If the rate is 12^ 
percent., that is, .1^25, J^ of this is .0125, which added to 
.125 makes .1375 for the multiplier. 

71. What is the duty on a quantity of tea, of which the 
invoice is $215.17, at 50 per cent. ? 

72. What is the duty on a quantity of wine, of which the 
invoice is $873, at 40 per cent. 1 

73. What is the duty on a quantity of saltpetre, of which 
the invoice is $1157, at 7^ per cent. ? 

74. Imjf/orted a quantity of hemp, the invoice of which 
was $1850, the duties 13-|^ per cent. What did the hemp 
amount to after the duties were paid ? 

75. Bought a quantify of goods for $58.43, but for cash 
the seller made a discount of 20 per cent^ What did the 
goods amount to after the discount was made 1 

76. A merchant bought a quantity of sugar for $183.58, 
but being damaged he sold it so as to lose 7^ per cent. 
How much, did he sell it lor 1 

77. Bought a book for $.75, but for cash a discount of 
20 per cent, was made. What did the book cost 1 

78. Bought a book for $4,375, but for cash a discount 
of 15 per cent, was made. How much did the book cost ? 

79. WKjat is the interest of $43.25 for 1 year, at 6 per 
cent. 1 

80. What is the interest of $ia3.58 for 1 year at 7 per 
cent. ? 

81. At G per cent, for 1 year, what would be the rate per 
cent, for 2 years ? For 3 years 1 For 4 years 1 

82. At 6 per cent, for 1 year, what would be the rate per 
cent, for 6 montljs ? For 2 months i For 4 months 1 For 
1 month ? For 3 months ? For 5 months 7 For 7 months ? 
For 8 months t For 9 months ? For 10 months ? For 11 
months 1 

83. At 6 per cent, for 1 year, what would be the rate per 
cent< for 13 montlis? For 14 months? For 1 year and 5 
months ? 

84. If the rate for 60 days is 1 per cent., or .01, what is 
the rate for 6 days ? For 12 days 1 For 18 days 1 For 
24 days 1 For 36 days 1 For 42 days ? For 48 days t For 
64 days 1 



M ARITHMETIC. Part I. 

Note. The interest of 6 days is r^^ per cent., that is .001. 
The interest of I day therefore will be | of j^^, or ^ per 
cent, or 00016. The rate for 2 days twice as much, &.c. 
In fact the rate for the days may always be foimd by divid- 
ing the number of days by 6, annexing zeros if necessary, 
and placing the first figure in the place of thousandths, if 
the number of days exceeds 6. 

85. What is the interest of $47.23 for 2 months, at 6 per 
eent.? 

Note. When the rate per cent, is stated without men- 
tioning the time, it is to be understood for 1 year, as in the 
following examples. 

86. What is the interest of $27.19 for 4 months, at 6 per 
cent.? 

87. What IB the interest of $147.96 for 6 months, at 6 
per cent. 1 

88. What is the interest of $87,875 for 8 months, at 
per cent ? 

89. What is the interest of $243.23 for 14 months, at 6 
per cent ? 

90. What is the interest of $284.85 for 3 months, at 6 
per cent t 

91. What is the interest of $28.14 for 5 months, at 6 per 
cent 1 

92. What is the interest of $12.18 for 7 months, at 6 per 
cent ? 

93. What is the interest of $4.38 for 9 months, at 6 per 
cent'? 

94. What is the interest of $15,125 for ll months, at 6 
per cent ? 

95. What is the interest of $127.47 for 2 months and 12 
days, at 6 per cent- ? 

96. *What IS the interest of $373.62 for 4 months and 24 
days, at 6 per cent ? 

97. What is the interest of $115.42 for 7 months and 15 
days, at 6 per cent ? 

98. What is the interest of $516.20 for 11 months and . 
23 days, at 6 per cent ? 

. 99. What is the interest of $143.18 for 1 year, 7 months, 
and 14 days, at 6 per cent ? 

100. A gave B a note for $357.68 on the 13th Nov. 
1819, and paid it on the 11th April, 1822, interest at % 
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per ceot. {low miieh was the principal and iaferest to- 
gether at the time of payment ? 

101. A note for $843.43 was given 5th July, 1817, and 
paid 14th April, 1822, interest at 6 per, cent. How much 
did the principal and interest amount to 7 

102. A note was given 7th March, 1818, for $587; a 
payment was made 19th May, 1819, of $ 53, and the rest 
was paid 11th Jan. 1820. What was the interest en the 
note ? 

103. What is the interest of $157 for 2 years, at 5 per 
cent. ? 

104. What is the interest of 13<^^ 3s. 6d. for 1 year, at 
6 per cent. ? 

Note. If the shillings be cedtrc'edTo a decimal of a pound, 
the operation will be as simple as on Federal money. The 
following IS a more simple method' of changing shillings to 
decimals, than the one givi^n above. -^ part of 20s. is 2s., 
therefore every 2s. is xV*^* ^^ '^^' Every shilling is jV'^** 
that is i^£» or .05c£. ; 3s. then Is .lc£. and .05^^., or .1&£. 

In 1<£. there are 960 farthings. 1 farthing then is -^-^t) o^ 
l.£. 6d. is 24 farthings, consequently -^^ of a £» These 
are rather larger ttian thousandths, but they are so near 
thousandths that in small numbers they may be used as thou- 
sandths. -f^f^,=.^£, when reduced, and .f|§^.=:^t*. 
so that 24 farthings are exactly i%^-^* or .^25j6*. If the 
number of farthings is 13 they will be jl^js^* and rather 
more than ^ of another thousandth. This may be called 
\\io or .014, and the error will be less than ^ ot^j^j^^. If 
the number of farthings be less than 12 they may be called 
so many thousandths, and the error will be less than -t of 
firVo* If the number of farthings is between 12 and 36 add 
1 to them, if more than 36 add 2, and call them so many 
thousandths ; and the result will be correct within less than 
i ^^ToW- '^^ farthings make 1 shilling, therefore there 
will never be occasion to use more than this number. From 
the above observations we obtain the following rule. CaU 
evert/ two shillings one tenth of a poimd, every odd shilling 
five hiindredths, mid the fhimher of farfhings in the pence 
and farthings so many thousandths, adding one if the num- 
ber is between twelve and thirty-six^ and ticty if more than 
thirty-six. 

It will be well to rememlx^r this rule, because it will be 
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useful in many instances, particularly in changing English 
money to dollars and cents, and the contrary. 

V^£, 3s. 6d. then is reduced as follows: 2s.zz:.l,£. ls.= 
.05^. and 6d.r=:34 farthings=.025c£. and the whole is equal 
to .£13.175. 

13.175 
.06 



£ .79050 Arts. 
To change the result to shillings and pence it is necessary 
to reverse the above operation. The .7 or y^^ are 14s, The 
.00 or ^fo- are ^J-^-f-,-*^. The -^^ are Is. aud the -^^ are 
^0^^ or 40 farthings ; then taking out 2, because the num- 
ber is above 3(>, we have 38 farthings, or 9d. 2qr. ; and the 
whole interest is ISs^ 9d. 2qr. 

105. What is the interest of 13c£. 15s. 3d. 2 qr. for 1 year 
and 6 months, at 6 per cent. ? 

106. What is the interest of 4c£. 11 s. 8d. Iqr. for 9 months 
and ] 5 days, at 6 per cent. ? 

107. What is the interest of 137<£. Os. 9d. from 13th May, 
1811, to 19th July,. 1815, at 6 per cent. 1 

108. What is the interest of 137<£. 17s. 2d. from 11th 
Jan. 1322, to 15th August, at 6 per cent. ? 

109. What is the interest of 17^. 9s. *rom 1st June, 
IS19, to 17th Aug. 1820, at 6 per cent ? 

110. What is the interest of 13s. 4d. from 17th June, 
1818, to 28th Aug. 1821, at 6 per cent. 1 

1 1 1. What is the interest of 4s. 8d. 2qr. for 7 months and 
3 days, at 6 per cent ? 

1 12. What is the commission on 143<£. 138., at 5 per cent. ? 

113. What is the duty on a quantity of goods, of which 
tlie invoice is 257<£. 19s. 4d., at 15 per cent. ? 

N. B. The above examples in pounds, shillings, &c. ap- 
ply equally to English and to American money. 



» Division of Decimals. 

XXVIII. 1. If 5 barrels of cider cost $18.75, what is 
that per barrel ? 

2. A man bought 1 7 sheep for $98.29, what was the ave- 
rage price ? 
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3. Divide $183,575 equally among 5 men. Hofv much 
will each have ? 

4. Divide 7.5 barrels of flour equally among'5 men. How 
much will they have apiece 1 

5. Divide 11.25 bushels of corn equally among 8 men 
How much will they have apiece •? 

6. A man travelled 73.487 miles in 15 hours ; what was 
Ake average distance per "hour 1 

7. At 28£. 5s. 8d. per ton, what cost 1 cwt. of iron t 

8. If a ship and cargo are worth 1253<£. 6s. 4d., what is 
ihe man^s share who owns /^ of her ? 

9. What is J of 49.376? 

10. What is JV of 583.542 1 

11. What is ^-V of 13.75? 
12 What is yi^ of 387.65? 

13. Divide 13.8468 by 4. 

14. Divide 1387.35 by 48. 

15. Divide 158.6304 by 113. 

16. Divide 12.4083 by 27. 

17. Divide 1.384 by 15. 
•8. Divide .7376 by 28. 

19. Divide .64^38 by 156. 

20. Divide 1.5 by 58. 

21. Divide ,4 by 13. 

22. Divide .0346 by 27. 

23. Divide .(H)3 by 43. 

24. Divide 1.06438 by 1846. 

25. Divide 13.84783 by 137648. 

26. At $1.37 per gallon, how many gallons ot wine may be 
bought for $37 ? 

27. At $.34 per bushel, how many bushels of oats may 
be bought for §21 ? 

29. At $.165 per lb,, how many lb. of raisins may be 
bought for 83 ? 

30. At $.03 apiece, how many lemons may be bought for $5 ? 

31. If 1.75 yards of cloth will make a coat, how many 
eoats may he ma«le from 38 yards ? 

32. If 1.3 busliels of rye is sufficient to sow an acre of 
ground, how many acres will 23 bushels sow ? 

33. If 18.75 bushels of wheat grow on I aero, how 
many acres will produce 198 bushels, at thdt rate ? 

34. If a man travel 5.3S5 miles in an hour, in how many 
hours will he travel 83 miles at that rate ? 

9 
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35. If 3s« will pay for I day's work, how many days' 
work may be had for 13s. ? 

36. If 5s. 8d. will pay ibr 1 day's work, how many days' 
work will 1 lc£. pay for t 

37. At 8s. 3d. per gallon, how many gallons of wine may^ 
be bought for 18^. ? 

38. If 2.5 barrels of cider cost $7» what is that per bar- 
rel ? 

39. If 1.5 barrel of flour cost $10, what is that per bar- 
rel 1 

40. If 2.75 firkins of butter cost $23, what is that per 
firkin ? 

41. If 3.375 barrels of beer cost $14, what is that pec 
barrel? 

42. If 13.16 bushels of wheat cost 6£,, what is that per 
bushel 1 

43. If .8 of a yard of cloth cost $2, what is that per yard 1 

44. If .35 of a ton of hay cost $8, what cost a ton 1 

45. If .846 of a barrel of flour cost 32 shillings, what 
will a barrel cost at that rate 1 

46. Jf .137 of a ton of iron cost 52 shillings, what will I 
ton cost ? 

47. How many times is 1.3 contained in 18 ? 

48. How many times is 3.25 x^ontained in 39 ? 

49. How many times is 4.75 contained in 180? 

50. How many times is 16.375 contained in 4,876? 

51. How many times is 24.538 contained in <£3? 

52. How many times is 1.372 contained in 14? 

53. How many timob is 4.1357 contained in 15 7 

54. How many times is .3 contained in 3 ? 

55. How many times is .04 contained in 4 ? 

56. How many times is .13 contained in 8 ? 

57. How many times is .385 contained in 17 T 

58. How many times is .0684 contained in 47 ? 

59. How many times is .0001 contained in 53 ? 

60. How many times is .0005 contained in 127 1 

61. 3 is .3 of what number ? 
<i2. 4 i? .04 of what number ? 

63. 8 Ts .13 of what number ? 

64. 17 is .385 of what number ? 

65. 47 is .0684 of what number ? 

66. 53 is .0001 of what number ? 

67. 127 is .0005 of what number? 
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68. How many times is .0035 contained in 07 ? 

69. 67 is .0035 of what number ? 

70. Divide 156 by 4J35. 

71. Divide 38 by 13.56. 

72. Divide 23 by 1.3846. 

73. Divide 7 by 8.4. 

74. 7 is what part of 8.4 1 

75. Divide 3 by 5.a 

76. 3 is what part of 5.8 ? 

77. Divide 8 by 17.37. 

78. 8 is what part of 17.37 T 

79. Divide 28 by 120.684. 

80. 23 is what part of 120.684 ! ' 

81. Divide 14 by .7. 

82. Divide 130 by .83. 

83. Divide 847 by .134. 

84. Divide 8 by .0645. 
a5. Divide 3 by ,00735. 

86. Divide I by .005643. 

87. Divide 157 by .00001, 

88. At $2.75 per gp.llon, how many gallons of wine mAy 
be bought for $56.03 ? 

89. At 17.375 shillings per gallon, how many gallons of 
wine may be bought for 42.25 shillings 1 

90. At 16s. 4d. per gallon, how many gallons of bratndy 
may be bought for 4£. 7s. ? 

91. At 2^. 3s. 4d.:per barrel, how many barrels of floor 
may be bought for 32i£. 7s. Od. ? 

92. If 3.75 baireb of flour cost $25.37, how much is that 
per barrel ? 

93. If 5.375 barrels of cider cost A£. 48., what is that per 
barrel ? 

94. If .845 of a yard of cloth cost $5.37, what is that per 
yard ? 

95. If f of a ton of iron cost $60.45, what cost 1 ton t 

96. IIovv many times is 13.753 contained in 42.7 1 

97. How many times is 1.468 contained in 473.76 ? 

98. How many times is .7647 contained in 13.42 1 

99. How many times is .0738 contained in 1.6473 ! 

100. 1.6473 is .0738 of what number ? 

101. How many times is .001 contained in .1 ? 

102. .1 is .001 of what number ? 

103. How many times' is .002 Contained in .01 t 
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104. .01 is .002 of what number ? 

105. How many times is .002 contained in .002 ** 

106. .002 is .002 of what number % 

107. Divide 31.643 by 2.3846. 

108. Divide 2.4637 by .6847. 

109. If 1 lb. of candles cost $.14. how many lb. may be 
bought for $1,375 ? 

110. If 4.5 yards of cloth cost $28.35, how much is that 
per yard ? 

111. If 3.45 tons of hay cost 22c£. 7s. 5d., how much Lei 
that per ton ? 

1 12. At 3s. 8d. per bushel, how many bu^els of barley 
may be bought for S£. 5s. 7d- 1 . 

113. If 47.25 bushels of barley cost 15<£. 17s.* 5d., what 
is that per bushel ? 

114. If 15 cwt. 3 qr. 14 lb. of iron cost 17^. 14s. 8d., 
what is that per cwt. 1 

1 15. If .35 of a ton of iron cost 10£, 3s. 5d., wliat cost a 
ton at that rate ? 

116. Divide 16,4567 by 2.5. 

116. Divide 137.06435 by 3.25. 

117. Divide 105.738 by .3. 

118. Divide 75.426 by .1. 

119. Divide 1.76453 by 1.3758. 

120. Divide .78357 by .001. 

121. Divide .073467 by .005. 

122. Divide .007468 by .0075. 

123. How many times is .037 contained in 1.047381 

124. 1.04738 is .037 of what number 1 

125. How many times is .135 contained in 13.4073 ! 

126. 13.4073 is .135 of what number? 

127. Divide 13.40764 by 123.725. 

128. Divide .406478 by 135.407. 

In the following examples express the division in the forni 
of a common fraction, and reduce them to their lowest terni& 

129. Divide 17.57 by 14.23. 

130. Divide 3.756 by 5.873. 

131. Divide .6375 by .5268. 

132. Divide 3.45 by 2.756. 

133. Divide 1.6487 by 2.35. 

134. Divide 113.45 by 21.4764. 

135. Divide 73S4 by .37. 
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136 Divide .007 by .5. 

137. Divide .647387 by .0042. 

13a Divide .53 by .00067. 

139. Divide .003 by 0.00001. 

140. 3.5 is what part of 7.8 Y 

141. 13.76 is what part of 17.5 t 

142. 7.0387 is what part of 42.95 1 

143. 1.5064 is what part of 8.944783 ? 



MisceUaneous Examples. 

1. If 1.4 cwt of iugar cost $10.09, what will 9 owt 3 
qrs. cost 1 

2. If 19f yards of cloth cost $128.^5, what will 18 yds. 3 
qrs. cost? 

3. If 2Si yds. of riband cost $5^, what will 34f yds. cMt ? 

4. If 3 cwt. 2 qrs. 14 lb. of sugar cost $38.55. what wiU 
19 cwt. 1 qr. 17 lb. cost 7 

'>. If I cwt. of tobacco cost i£. 188., how much may be 
bought for 13.£. 17s. 8d. ? 

6. Sold 75^ chaldrons of lime, at 1 Is. 6d. per chaldron , 
how much did it come to ? ^ 

7. A goldsmith sold a tankard for 10<£. 13s., at the rale 
of 5s. 6d. per oz. ; how much did it weigh ? 

8. Goliah the Philistine is said to have been 6^ cubits 
high, each cubit being 1 ft. 7.168 English inches ; what was 
his height in English feet ? ^ 

9. How many yards of flannel that is 1 English ell wide 
will be sufficient to line a cloak containing 8^ yds., that is ^ 
yd. wide ? * 

10. I agreed for a carriage of 2.5 tons of goods 2.9 miles, 
for .75 of a guinea ; ' what is that per cwt. fbr 1 mile 1 

11. If a traveller perform a journey in 35.3 days, when 
the days are 11.374 hours long ; in how many days will he 
perform it, when the days are 9.13 hours long 1 

12. If 12 men can do 125 rods of ditching in 65} days ; 
in how many days can they do 242 j-^ rods ? 

13. In a room IS fl. 6 in. long, and 1*4 ft. 9 in. wiue, how 
many square feet 1 In a yard of carpeting that is 2 ft. 8^n. 
wide, how many square feet ? How many yards of such car- 
peting will cover the a))ove mentioned floor 1 

9* 
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14. How many yards of carpeting that is 1-^ yd. wide wili 
cover a floor 22 ft. 7 in. long, and 19 ft. 8 in. wide 1 

15. How many feet of boards will it take to cover the 
walls of a house 32 ft. 8 in. long, 26 ft. 4 in. wide, and 26 
fl. 5 in. high ? How much will they cost at $3.50 per 1000 
feet ? 

16. How many feet will it take to cover the floors of the 
above house 1 

17. If 1000, or a bunch, of shingles will cover 10 feet 
square, how many bunches will it take^to cover the roof of 
the above house, allowing the length of the ratlers to be 16 
ft- 5 in. ? 

18. In a piece of land 37f rods long, and 32f rods wide, 
how many acres 1 

19. What will a piece of land, measuring 57 fl. in lengthy 
and 43 ft. in breadth, come* to, at the rate of $25 per square 
rod? 

20. 'In a pile of wood 23 ft; 7 in. long, 3 fit. 10 in. wide, 
and 4 fl. 3 in. high, how many cords ? 

21. How many feet of wood in a load 8 ft. long, 4 fu 
wide, aad 3 ft. 8 in. high ? 

N. B. Wood prepared for the market is generally 4 feat 
•ong, and a load in a wagon generally contains two lengths, 
Dr 8 feet in length. If ak load is 4 feet high and 4 feet wide, 
it contaliis a cord. It was remarked above, that what is 
called one foot oX wood, is 16 solid feet, and that 8 such feet 
make 1 cord. To find how many of these feet a pile or load 
of wood contains, it is necessary to find the number of solid 
' feet in it, and then to divide by 16. When the load of wood 
IS 8 feet long, we may multiply the breadth and height to- 
gether, and then, instead of multiplying by 8, and dividing 
by 16, we may divide at first by 2, and the same result wili 
be obtained. 

22. How many feet of wood in a load 8 feet long, 3 ft. 4 
in. wide, and 2 ft. 7 in. high ? 

23. How many feet of wood in a load 8 feet long, 3 ft. 7 
m. wide, and 5 ft. 2 in. high ? 

24. How much wood in a load 8 fl. long, 4 ft. 2 in. wide^ 
and 5 fl. 4 in. high ? 

2^ If a load of wood is 8 ft. long, and 3 ft. 7 in. wide, 
how high must it be to make a cord 1 
26. How many bri^kv'S inches long, 4 inches wide, anil 
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2| inches thick, will it take to build a house 44 feet long 
40 feet wide, 20 feet high, and the walls 12 inches thick J. 

27. What is the value of 87 pigs of lead, each weighing 3 
cwt. 2 qrs. 171 lb., at 8<£. 13s. 8d. per fother of 19^ cwt. 1 

2& What is the tax upon $1153. at $.03 on a dollar ? 

2a What is the tax upon $843.35, at $.04 on a dollar : 

30. What is the tax upon 785<£. lis. 4d. at 2s. 5d. on the 
pound ? 

31. Suppose a certain town is to pay a tax of $6145.88, 
and the whole property of the town is valued at $153647 ; 
what is that on a dollar ? How much must a miui pay, 
whose property is valued at $23475.67 1 

Note, In assessing taxes, the first requisite is to have an 
inventory of the property, both real and personal, of the whole 
town or parish, and also of each individual who is to be tax- 
ed, and the number of polls. The polls are always staled at 
a certain rate. Then knowing the whole tax, take out what 
the poll^ amount to, and the remainder is to be Ijiid upon the 
property. Find how much each dollar is to pay, and make 
a table, containing the portion for 1, 2, 3, dz^c. to iO dollars, 
^hen for 20, 30, 40, &c. to 100, and then for 200, 300, &c. 
From this table it will be easy to fiad the tax upon the pro- 
perty of any individual. ' 

'32. A certain town is taxed $3137 43. The whole pro- 
perty of the town is valued at $89640.76. There are 120 
polls which are taxed $.75 each. What is the tax on a dol- 
la/ ? How much is a man's tax who pays for 3 polls, and 
whose property is valued at $2507 ? 

33. A merchant bought wine for $1.75 per gallon, and 
sold it for $2.25 per gallon. What per cent, did he gain ? 

Note. He gained 50 cents on a gallon, which is -f<]^=|| 
of the first cost. It has been already remarked that 1 per cent, 
is .01, 2 per cent, is .02, &c. ; that is, the rate per cent, is 
always a decimal fraction carried to two places or hundredtlis.. 
To find the rate per cent, then, first make a common frac 
tion, and then change it to a decimal i^z=.285. Now .28 
is 28 pel cent, and .0055 isf/^per cent. The rate Xheji 28fj5 
^»er cent. The two £rst decimal places taken together be- 
ing hundredths are so much per cent., and thousandths are 
so many tenths of one per cent 

34. A merchant bought a hhd. of molasses for $20, and 
sold it for $25; what per cent, did he gain | 
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35. A merchant bought a quantity of flour for $137, and 
sold it for $143 ; what per cent, did he gain 1 

36. A man bought a quantity of goods for $94.37, and 
sold them for $83.92. What did be lose per cent. ? 

37. A merchant bought molasses for Is. 8d. per gallon, 
and sold it for 28. 3d. per gallon. What did he ^ain per cent ? 

38. A merclmnt bought wine for lis. 3d. per gallon, and 
sold it for 9s. 8id. What per cent, did he lose ? 

39. A merchant bought a quantity of goods for 37<£. 15s 
8d. ; and sold them again for 43^. Us. 4d. What percent 
did he gain ? 

40. A man buys a quantity of goods for $843 ; what per 
cent, profit must he make i^ order to gain $157 ? 

41« A man failing in trade owes $19137.43, and his pro- 
perty is valued at $13472.19. What per cent, can he pay 1 

42. A man purchased a. quantity of goods, the price of 
which was $57, but a discount being made, he paid $45.60. 
What per cent, was the discount ? 

43. A man hired $87 for 1 year, and then paid for princi- 
pal and interest $92.22. What was the rate of the in- 
terest 1 

44. A man paid $12.81 interest for $183, for 2 years. 
What was tne rate per year 1 

45. A man paid $13,125 interest for $135, for 1 year end 
6 months. What was the rate per year 1 

46. A man paid $4.37 interest for $58, for 1 year and 8 
months. What was the rate per year ? 

47. 4s. 6d. sterling of England is equal to 1 dollar in the 
United States. What is the value, of \£, sterling in Federal 
money T 

48. How many dollars in 35c£. sterling 1 

49. How many dollars in 27c£. 14s. &d. ? 

Note, Change the shillings and pence to the dedmal of 
a pound, by the short method shown above.' 

50. How many dollars in 187c£. 17s. 4d. ? 

51. In $19.42 how many pounds sterling ? 

52. In $157 how many pounds ? 

53. In $2384.72 how many pounds ? 

54. Boug*ht goods in England to the amount of 123«£. 17s. 
9d. ; expenses tor getting on board 3c£. 5s. 8d. ; $8.50 
freight; duties in Boston 1-5 per cent, on the invoice ; othfer 
expenses in Boston $15.75. How many dollars did the 
goods cost? H^w much must they be sold for to gain 12 
per c«nt. on the cost ? 



XXVIIL DECIMALS. 105 

56. What is the interest of $47,50 for I year, 7 inouthsi 
and 13 days, at 7 per cent. ? 
47.50 
.07 



3.3250 Interest for 1 year. 
J. 6625 da for 6 months. 

.277-|- do. for 1 month. 

.002-1- do. for 10 days. 

.03 nearly do. for 3 days. 



Ans. 5.3865 

I first find the interest for 1 yeat, ana then ^ of that istii^) 
interest for 6 months ; ^ of the interest for 6 months wiU be 
the interest for 1 month ; ^ of the interest for 1 month wilJ 
be the interest for 10 days, and -^ of the interest for 10 days 
is very near the interest for 3 days. All these added to- 
gether will give the interest for the whole time. In a simi* 
lar manner, the interest for any time at any rate per cent, 
may be calculated. 

When there are months and days, it is better to calculate 
the interest first at 6 or 12 per cent, and then change it to 
the rate required. Observe that 1 per cent, is ^ of 6 per 
cent., 1| per cent, is ^.of 6 per cent, 2 per cent is ^ of 6 
per cent, &c. Hence if the rate is 7 per cent, calculate 
first at 3 per cent, and then add } of it to itself, or if 5 per 
cent., subuact-J- ; if 7^ or 4 J- per cent add or subtract \f 6lc. 

Let us take the above example. 

6 per cent for 1 year, 7 months, and 13 days, is 9^ per 
tent nearly, that is .097. 

47.50 
.097 



332.10 
42750 



} of 4.60750 IntereiBt at 6 per cent 
7679 do. at 1 per cent 

$5.3754 
This answer agrees with the other within about 1 cent 
Greater accuracy might be attained, by carrying the rate to 
one or two more decirpal places. 



1 
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65. What is the interbst of $135.16 from the 4th June, 
1817 to 13th April, 1818, at 5 per cent. 1 

57. What is the interest of $85.37 from I3th July, 1815, 
to 17th Nov. 1818, at 4^ per cent. ? 

58. What is the interest of $45.87 from 19th Sept. 1819, 
to 1 1th Aug. 1821, at 7^ per cent. 1 

59. What is the interest of $183 from 23d Oct 1817, to 
I9th Jan. 1820, at 4 per cent. ? 

60. 'What ip the interest of 1 13^. 14s. for 1 year, 5 months, 
and 8 days, at 7 per cent ? 

61. What is the interest of 87<£. 15s. 4d. for 2 years, 11 
months, 3 days, at 7^ per cent 1 

62. What is the interest of 43<£. 16s. for 9 months and 13 
days, at 8 per cent. ? 

63. What is the interest of H2£. 198. for 1 year, 8 
months, and 13 days, at per cent ? 

64. What is the interest of $372 for 4 years, 8 months^ 
and 17 days, at 7-^ per cent. ? 

65. Whiat is the interest of 1 dollar for 15 days at 7 per 
cent. 1 • 

66. What is the interest of $.25 for 13 days, at 7 j per cent 1 

67. What is the interest of $.375 for 19 days, at 11 per 
cent ? 

68. What is the interest of $1147 for 8 hours, at 6 per 
cent ? 

69. What b the interest of 137<£. lis. for 11 days at 9 
per cent. ? 

70. What is the interest of 15s. for 3 months, at 6 per 
cent 1 

71. What is the interest of 16<£. 7s. 8d. for 2 months, at 
12 per cent ? 

72. What is the interest of 4s. 3d. for 17 years, 3 months, 
and 7 days, at 8 per cent 1 

73. A man gave a note 13th Feb. 1817, for $753, interest 
at 6 per cent, and paid on it as follows : 19th. Aug. 1817, 
$45; 27th June, 1818, $143; 19th Bee. 181S, $25; 11th 
May 1819, $100; and 14th Sept 1820, he paid the rest, 
principal and interest How much was the last payment ? 

74. A note was given 17th July, 1814, for $1432, interest 
at 6 per cent., and payments were made as follows ; 15th 
Sept same year, $150 ; 2d Jan. 1815, $130 ; 16th. Nor 
1815, $23; IJth April, 1817, $237 ; 15th Aug. 1818, $47. 
How much was due on the note, principal and interest, 5tb 
Feb. 1819? 
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NUMERATION. 

I. A single thing of any kind is called a unit or unity. 
Particular names are given to the different collections of 
«nit9. 

A single anit is called ...... One, 

If to one unit we join one unit more, the collection is call- 
ed ttoo ; that is, one added to one is called two, or one and 
one are---------- Two, 

One added to two U cajled tltree ; two and one are Three, 
One added three ib calle^ybur ; three and one are Four 
One added to four is called ^»€ ; four and one are Five, 
One added to Jive is called six ; five and one are ^12:. 
One added to six is called seven ; six and one are Seven, 
One added to seven is called eight ; seven * and one 

are-- Eight, 

One added Uy eight is called nine ; eight and one are Nine. 
One added to nine is called ten ; nine and one are Ten^ 
In this manner we might continue to add units, and to 
give a name to each different collection* But it is easy to 
perceive that, if it were continued to a great extent, it would 
be absolutely impossible to remember the different names ; 
and it would also be impossible to perform operations on 
large numbers. Besides, we must necessarily stop some- 
where ; and at whatever number we stop, it would still be 
possible to add more ; and should we ever have occasion to 
do so, we should be obliged to invent new names for tiiem, 
and to explain them to others. To avoid these inconve- 
niences, a method has been contrived to express all the num- 
bers, liiat are necessary to be used, with very few names. 
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The first ten numbers have each a distinct name. The 
collection of ten simple units is then considered a unit : it is 
called a unit of the second order. We speak of the collec- 
tions of ten, in the same manner that we speak of simple 
units ; thus we say one ten, two tens, three tens, four tens, 
five tens, six tens, seven tens, eight tens, nine tens. These 
expreseions are usually contracted ; and instead of them we 
say ten, twenty, thirty, forty, fifty, sixty, seventy, eighty, 
ninety. 

The numbers between the tens are expressed by adding 
the numbers beJow ten to the tens. One added to ten is 
called ten and one ; two added to ten is called ten and two ; 
three added to ten is called ten and three, &.c. These are 
contracted in common language ; instead of saying ten and 
three, ten and four, &c., we say thirteen, fburtcen, fifteen, 
sixteeh, seventeen, eighteen, nineteen. These names seem 
to have been formed from three and ten, four and ten, &.C. 
rather than from ten and three, ten and four, dz^c, the num- 
ber which is added to ten being expressed first. The sig- 
nification, however, is the same. The names eleven and 
twelve, seem not to have been derived from one and ten, two 
^!/ cmdten; although twelve seems to bear some analogy to 

two. The names mieieen, twoteen, would have been more 
expressive ; and perhaps all th^ numbers from ten to twenty 
would be better expressed by saying ten one, ten two^ ten 
ths'ee, &c. 

The numbers between twenty and thirty, and between 
thirty and forty, &.c. are expressed by adding the nunbers 
below ten (o 1 hese numbers ; thus one added to twenty is 
called twenty-0!ie, two added to twenty is called twenty-two, 
&LC, ; one added to thirty is called thirty-one, two added to 
thirty is called thirty-two, &/C. ; and in the same manner 
forty-one, forty-two, fifty-one, fifty-two, &c. All the num- 
bers are expressed in this way as far as ninety-nine, that is 
nine tens and nine units. 

If one be' added to ninety-nine, we have ten tens. We 
then put the ten tens together as we did the ten units, and 
this collection we call a unit of the third order, and give it a 
name. It is called one hundred. 
) We say one hundred, two hundreds, d&c. to nine hundreds 

in the same manner, as we say one, two, three, &c. 

The numbers between the hundreds are expressed by adii- 
I jng tens and units. With units, tens, and hundreds we 
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call express nine hundreds, nine tens, and nine units ; which 
is called nine hundred and ninety-nine. If one unit he 
added to this number, we have a collection of ten hundreds ; 
this is also made a unit, which is called a unit of the feurth 
orfltr; and has a name. The name is thousand. 

This principle may he continued to any extent. Every 
collection often units of one order is made a unit of a higher 
order ; and the intermediate numbers are expressed by the 
units of the inferior orders. Hence it appears that a very 
few names serve to express ail the different numbers which 
we ever have occasion to use. To express all the numbers 
from one to nine thousand, nine hundred, and ninety-nine, 
requires, properly speaking, but twelve different names. It 
will be shown hereafter, that these twelve names express tne 
numbers a great deal farther. 

Various methods have been invented for writing numbers, 
which are more expedition*', than that of writing their names 
at length, and which, at the same time, facilitate the pro- 
cesses of calculation. Of these the most remarkable is the 
one in common use, in which the numbers are expressed by 
characters called jigurts. This method i? so perfect, that 
no better can be expected or even -desired. These figures 
are supposed to have been invented by the Arabs ; hence 
they are sometimes called Arabic figures. The figures are 
nine i.n number. They are exactly accommodated to 4he 
manner of naming numbers explained above.* 

♦ Next to llie Arabic figures, I lie Rc?nan method seems to be the 
most convenient and the most simple. It is very nearly accomraodnt- 
ed to tlie mode of nanting numbers explained pbove. A short descrip- 
tion ot^ itinav be iniurestin^ to some; and it will often be founil ex- 
tremely useful to explain tiiis method to the pupil before ibe other. 
T'le pupil virill understand the principles of this, sooner than of the 
'»tner, and having learned- this*, he ^ill more easily comprehend the 
o^.ber. He will perfectly comprehend the principle of carrying, in this, 
both in addition and subtraction, and the similarity of thi:« to the com- 
mon method is so striking that he will readily understand that aJso. 

The pupil may perform some of the examples in Sects. T, II, 
VIII, Part I, with Koman churacters. 

THE ROMAN NOTATION. 



ki 



One was written with a sinjile mark, thus. 
Two was written with two marks 

Three was written .lb 

Four was written . H^l 

10 
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OtM w written - 1 

Two is written - - - 2 

Tkret is written - - - 3 

Four is written - - - 4 

Five is written - - - 5 

Six is written - - - 6 

8even is written - -" - 7 

Eight is written - - - 8 

Nine is written - - - 9 

These nine figures are sometimes called the 9 digits. By 

Five was written .... . HU! 

Six waa written HIIII 

Seven was written ^\\\\\\ 

Eight was written ... . . IHIIiil 

Nine was written illililU 

Ten, instead of being written with ten marks, 
was expressed by two marks crossing each 
other, thus, . . . X 

which expressed a unit of the second order. 
Two tens or twenty were written . . XX 
Three tens or thirty were written . .XXX 

And soon to ten tens, wliich were written with ten crosses. But as i% 
was found inconvenient to express numbers so large as seven or eighty 
with marks as represented aoove, the X was cut in two, thus X, and 
the upper part V was used to express one half often, or fire, and the 
numbers fiom five to ten were expressed by writing marks aAer the V^ 
io express the number of units added to five. 

Six was written . . . V t 

Seven was written . V 1 1 

Eight was written . . VIII 

Nine was written VMM 

The intermediate numbers between the tens were expressed b} 
writing the excess above even tens aAer the tens. 

Eleven was written . XI 

Twelve was written .... XI I, die. 

Twenty -seven was written . XXVII, &.c. 

To express ten Xs, or ten tens, thai is, one unit, of the third order, 
ur one hundred, three mariis were used, thus, C. And to avoid the in- 
convenience of writing seven or eight Xs, the C was divided, thus T, 
and the lower part L used to express five Xs, or fifty. 

To express ten hundreds, four dashes v»ere used, thus, M. This last 
was aflerwards written in this fi>rm CD and sometimes CI 3, and wat* 
Clien divided, and 13 was used to oxpd-ess five hundreds. 

These dashes resemble some of the letters af the alphabet, and ihosc- 
letters were afterwards substituted for them. 

The I resembles the I ; the V resembles the V ; the X rcsorobles the 
X , the L resembles the L ; the C was substituted l<»r the C ; tlie II) 
lesembles the D : and Uut ^ roKomblpH the M. 
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thtise nine characters all numbers .whatever may be exprean- 
cd. 

To express len, we make use of the first character 1. But 
to distinguish it from one unit, it is written in a new plac«, 
thus 10 ; the 0, which is called zero or a cipLery being plao- 
ed on the right. The zeVo has no value, it is used only to 
occupy a place, when there is nothing else to be put jd that 
place. 

Numbers expressed with the Rntnan Letters. 

One 
Tw* 
Three 
Four 
Five 
Six 
Seven 
Eight 
Nine 
Ten 
Eleven 
Twelve 
l*hirteen 
Fourteen 
Fifteen 
Sixteen 
Seventeen 
Eighteen 
Nineteen 
Twenty 
Twenty- one 
Twenty-two 
Twenty-three 
Twenty-four 
One thousar 

A man has a carriage worth seven hundred and aixty -eight dollars , 
and two horses, one worth two hundred and seventy-tJiree doUarsy and 
the other worth two hundred and forty-eevcn doUa*^ ; how many dol- 
lars are tlie whole worth ? 

These numbers may be written as follows : — 
Operation. 



1 


Twenty-five 


XXV 


II 


Twenty-six 


XXVI 


III 


Twenty-seven 


XXVII 


•nil 


Twenty-eighl 


XXVIIl 


V 


Twenty-nine 


♦xxvmi 


VI 


Thirty 


XXX 


VII 


Thirty-one 


XXXI 


VIII 


Thirty-two 


XXXII,&c 


•villi 


Forty 


*xxxx 


X 


Fifty 


T 


XI 


Sixty 


LX 


XIl 


Seventy 


LXX 


XIII 


Eighty 


LXXX 


*XIIII 


Ninety 


•LXXXX 


XV 


One hundred 


c 


XVI 


Two hundred 


cc 


XVII 


Three hundred 


cce 


XVIII 


Four hundred 


cccc 


•XVIIII 


Five hundred 


D 


XX 


Six hundred 


DC 


XXI 


Seven hundred 


DCC 


XX n 


Eight hundred 


DGCC 


XXIII 


Nino hundred 


DCCCC 


•XXIIII 


Oiie thousand 


M 


ndred, an( 


1 twenty-six MDCCCXXVl 



DCCLXVIII dolls. 

CCLXXIII dolls. 

CCXXXXVII dolls. 



To add these numbers together it is easy 
tasee that it will !>e the most convenient to 
ccmmenceon the right, and count the Is 
first. Wb find eigiu of them, which wa 
MCCLXXXVIII dolls. ^ should write thus VIII, but observing that 

• It is usmal to write four FV, instead of IIII, and nine IX, instead of \ fill, 
and forty XL, instead of XXXX, and ninety XC, instead of LXXXX, ^c. in 
which a small character before a larg-e, takes out its value from the largiD. 
This is more convenient when no calculation is to be made. But when tbe^ 
are to be used in cakiilation, the method given in the text is l>est. 
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Eleven is written thus, 11, with two 1b. The I on the 
lefl expresses one ten ; and the one on the i ight expresses 
^ne unitf or one added to ten. Twelve is written 12 ; tho 
1 on the left signifies one ten, and the 2 on the right sig- 
nifies two uniui, and the whole is properly read ten and two. 

there are iHove Vs wc 8«t down only UI, reserving the V and count- 
ing it with the other Vs. Counting tlie Vs we find two, and the on* 
wiiich we reserved makes three. Three Vs are equivalent to one X 
mod one V. We write the V a^d reserve the X. Counting the Xs, 
we find seven ofthem, and the one which was reserved makes eight. 
Eight Xs are equivalent to LXXX. We write tlie three Xs and re- 
■erve the L. Counting the Ls, we find two of them, and the one 
whif:h was reserved makes three. Thrue Ls are equivalent to CL. 
We write the L and reserve the C. Counting the Cs, we find six oS 
them, and the one which was reserved makes seven. Seven Cs are 
equivalent to DCC. We write tlie CC and reserve the D. Count- 
ing the Ds we find one, and the one whicih was reserved makes 
two. Two Ds are equivalent to M. The wliole sum tiierefore 19 
MCCLXXXVIII dollar.^. 

The general r'lle for addition, therefore is, to hcirhi with the charaC" 
ters which express the lowpst numbers and count all of each kind to- 
gether without regard to their nnluCj only ehsero'inr that fice Is make 
•ne y^ and that two Vs make one X, and tiuU jlce Xs inake one I^ 
^t.y and setting them down accordingly. 

A man having one hundred and seveuty-ei:;ht dollars, paid away 
aeventy-nine dollars for a horse; how many had he lofl.'* 
Operation. 
CTjXXVIU dolls \ To perform this operation we begin at the 
LXXVIUl dolls, f right hand, and take the Is from the* la, ih« 
_ f Vs from the Vs, *&c. But aditlicuLty imuie 

LXXXX Villi dolls. ^ diately occurs, for we cannot take 111 I from 
III ; it is necessary therefore to lake the IJU frofn VIII, that is, fr.'»in 
flinilly which leaves Till ; these we set dt»vvn. Since we hrve used 
the V in the upper line, it will be necessary to take the V in the lowoi 
line from one uf the Xs, that is from VV. V^ from VV, leaves V, 
which we set down. Having used one of the Xs,. there is bul one 
left. We cannot take XX from X, we must therefore use the L, 
which is equivalent to five Xs, which, added to the one X, make 
XXXXXX ; from these we take XX and there remain XXXX, which 
we set down. Since the L in tlie upper Ime is already used, it is 
necessary to take the L in the lower line from the C which is* equiva* 
lent to hit i one L taken from those, leaves L, which we set aown. 
The whole remainder therefiireis LXXXXVIIII dojls. 

Hence the general rule for taking one number front another, ei- 
pressed by the Roman characters, is, to begin with the characters ex- 
pressing the lowest nnmbcrSy awL take those of the sa-nm kind from 
each other J when practicable j but if any of the numbers to be suLt*'aci- 
td exceed tJiose jrom which they are to ke taken^ a character of tkt 
next highest order mv^t be taJien^ and reduced to the order required^ 
and joined with the others from which the attraction is to be made, 

Tula process is oalied subtraction 
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The following is the manner of writing the numbers horn 
nine to. ninety-nine, inclusive. 

The first column contains thj figures, the second shows 
tke proper mode of expressing them in words and the waj 
in which they are always to be understood, and the third 
contains the names which are commonly applied. The 
commoQ names are expressive of their signification, but not 
BO much so as those in the second column. 



FtgUTM, 


Proper mode of expressing 


Common J^amm, 




them in words. 




10. 


Oufi Ten or simply Ten. 


Ten. 


11. 


Ten and one. 


Eleven. 


, 12. ' 


Ten and two. 


Twelve. 


la. 


Ten and three. 


Thirteen. 


14. 


Ten and four. 


Fourteen. 


15. 


Ten and five. 


Fifteen. 


la 


Ten and six. 


Sixteen. 


17. 


Ten and seven. 


Seventeen. 


18. 


Ten and eight. 


Eighteen. 


19. 


Ten and nine. 


Nineteen. 


20. 


Two tens. 


Twenty. 


21. 


Two tens and one. 


Twenty-on«. 


22. 


Two tens and two. 


Tweiity-twa 


23. 


Two tens and three. 


Twenty-throe. 


24. 


Two tens and four. 


Twenty-four. 


25. 


Two tens and five. 


Twenty-fivfc 


26. 


Two tens and six. 


IVenty-six. 


27. 


Two tens and seven. 


Twenty-seve*. 


29. 


Two tens and eight. 


Twenty-eight. 


29. 


Two tens and nine. 


Twenty-nine. 


30. 


Three tens. 


Thirty. 


31. 


Three tens and one. 


Thirty-one. 


32, dLC. 


Three tens and two. 


Thirty-two. 


40. 


Four tsns. 


Forty. 


41. &;c 


Four tens and one. 


Forty-one. 


50. 


Five tens. 


Fifty. 


51, &;c 


Five tens and one* 


Fifty-one. 


60. 


Six tens. 


Sixty. 


CI, &c. 


Six tens and one. 


Sixty-one. 


70. 


Seven tens. 


Seventy. 


71, &c. 


Seven tens and one. 


Seventy-onflb 


f 80. 


Eight tens. 


Eighty 


SI,6lc 


Eight tens and oue. 
10 • 


fiighty-one. 
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J^^tiTM Proper mode of expres9iing Common Jfameo. 

tkr.m in war do. 

90. Nine tens. Ninety. 

91, &/C. Nine tens and one. Ninety-one. 
U9. Nine tens and nine. Ninety-nine* 

Nine tens and nine or ninety-nine is the largest numlier 
•that can be expressed by two figures. If one be added to , 
nine tens and nine, it makes ten tens, or one hundred. To 
exjKess one hundred we use the first figure again ; but in 
order to show that it has a new value, it is put in anothei 
place, which is called the hundreds* place. The hundreds* 
place is the third place counting from the right. One hun- 
dred is written, 100 ; two hundred is written, 200 ; three 
hundred is written, 300. The zeros on the right have no 
value ; their only purpose is to occupy the two first places, 
so that the* figures 1 , 2, 3, d^c. may stand in the third place. 

The figures in the second place, we observe, have the 
same value whether the first phice be occupied by a zero or 
by a figure : for example, in 20 and in 23 the 2 has precise- 
ly the same value ; it is two tens or twenty in both. In the 
first there is nothing added to the twenty, and in the second 
three is added to it. 

It is the same with figures in the third place. They 
have the same value, whether the two first places are occu 
pied by zeros or figures. In 400, 403, 420, and 435, the 4 
has the same value in each, that is four hundred. The value 
of every figure, therefore, depends upon its place as counted 
from the right towards the \eh. A figure standing in the 
first place signifies so many units ; the same figure standing 
in the second place signifies so many tens ; and the same 
fi^are standing in the third place signifies so many hun- 
dreds. For example, 333, t!ie three on the right signifies 
three units, the three in the second place signifies three tens 
or thirty, and the 3 in the third place signi'.es three hun- 
dreds. The number is read three hundreds, three tens, and 
three, or three hundred and thirty-three. We have seen 
that all the numbers from ten to twenty, from twenty to 
thirty, &c. are expressed by adding units to the tens ; in the 
same manner all the numbers from one hundred to twohun- 
lired, from two hundred to three hundred, &c. are expressed 
by adding tens and units to the hundreds. — ^Eor example, to 
express five hundred and eighty-two, we write five hundreds, 
sight tens, and two units tkus, '582. 
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The largest number that can be expressed by three figures 
iff 999, nine hundreds, nine tens, and nine units, or nine 
hundred and ninety-nine. If to this we add one unit more, 
we haTe a collection of ten hundreds, which is called ane 
thousetnd^ To express this, the 1 is used again ; but to 
show that it expresses 1 thousand it is written one place far- 
ther to the lefl, that is, in the fourth place, thus 1000. Two 
thousand is written 2000, and so on, to nine thousand, 
which is written 9000. The intermediate numbers are ex- 
pressed by adding hundreds, tens, and units to the thou- 
sands. 

It is easy to see that this manner of expressing nuraberft 
may be continued to any extent. Every time a figure is re- 
moved one place to the left its value is increased ten-fold, 
and since nothing limits the number of places which we may 
use, there can be no number conceived, however large, 
which cannot be expressed with these nine characters. 

We sometimes call the figures in the first place or right 
hand place, units of the first order ; those in the second 
place, or the collection of tens, units of the second ordur ; 
whtse in the third place, or the collection of hundreds, units 
9f the third order, &c. 

The following table exhibits the first nine places or orders^ 
with their names, and contains a few examples to illustrate 
them. 
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Part % 



Seven iinitR or seven ... 

Three tena, or thirty - • • 
Pour tens and six units, or forty-six 
Eight hundreds - - - - -. 
Seven hundreds snd three units, or seven 

hundred and three • - . - 
Five hundreds and four tens, or five hundred 

"fend forty - - - - - 

Six hundreds, five tens, and eight nnits, or 

six I undred and firly^ij^ht 

Six thousands 

Six thousands and five units 

Six thousands and (bur tens, or six thousand 

and forty . . - - - 

SiA ih^uaao^ and (bur tens and five usits, or 

* «ix thou? Jid and forty-five 
Six thousr«ids and seven hundreds 
Six thousand, seven hundred, and five 
Six thousand, seven hundred, and forty - 
Six thousand, seven hundred, aild forty-five 
Four tens of thousands, or forty thousand 
Forty thousand and three w - ' 
Forty thousand, five hundred and three 
Forty-seven tiious&nd, five hundred, and 

eighty three . - - . - 

Four hundred and twenty-six thousand, eight 

hundred and fifty-th^^e - - . 

!l*hrc8 hundred and twenty eight millions, 

four hundred and thirty -five thousand, six 

hundred and eighty-seven 
Three hundred millions 
Twenty millions 
Eight millions - . - 
Four hundred thousand ... 
Thirty thousand .... 

Five tho-isand .... 

Six hundred - .... 

Eighty - - ... 

Seven 
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In looking »ver/the above exampies it will bo observed^ 
that the tliree first places on the right hav€ distinct names, 
iz. units, tens, hundreds ; and that the three next places are 
ill called thouseatdsj the first being called simply- thv/usands ; 
the 8e«ond, tens of thousands; the third, hundreds of thou- 
sands. In the same mamner there are three places appro- 
priated to millions, and distinguished in the same way« vis. 
millions, tens of millions, hundreds of millions. The same 
is true of all the other names, three places being appr<^[Miat- 
ed to each name. From this circumstance it is usual to di« 
vide the figures into periods of three figures eacsh. This 
division very much facilitates the reading and writing of 
large numbers. Indeed it enables us to read a number con- 
sisting of any number of figures, as easily as we can read 
three figures. This is illustrated in the following exany)le. ' 
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We have (Hily to make ourselves fajuiliar with reading 
and writing the figures of one period, and we shall then be 
able to read or write as many periods as we please, if we 
know the names of the periods. 

It is to be observed that the unit of the first period is sim- 
f^y one ; the unit of the second period is a collection o^ a 
thousand simple units ; the unit of the third period is a col- 
lection of a thousand units of the second perio||, or a mil 
lion of simple units ; and so on as we proceed towards tlie 
left, each period contains a thousand units of the period next 
precedmg it. 

The figures of each period are to be lead in precisely the 
same manner as the figures of the rigl.t hand period. At 
the end of each period, except the right hand period, the 
name of the period is to be pronounced. The ''ight hand 
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period is always understood to be unitj without mention bp 
ing made of the name. 

In the above example, the right hand period is read, six 
hundred and forty-eight {units being understood.) The second 
period is read in the same manner, nine hundred and twenty- 
seven, — ^but here we must mention the name of the period at 
the end ; we say, therefore, nine hundred and twenty-seven 
thousand. If we would put the two periods together, we begin 
on the lefl and say, nine hundred and twenty-seven thou- 
BUid, six hundred and forty-eight. The third period is read, 
four hundred and sixty-two, — adding the name of the period, 
it beeomes four hundred and sixty-two millions: and the 
three periods are read together, four hundred and sixty-two 
millions, nine hundred and twenty-seven thousand^ six hun- 
dred and forty-eight. 

Beginning at the lefl hand o^ the above example, the seve- 
ral periods are read separately as follows — three hundred 
and eighty -five ; six hundred and seventy-nine ; two hun- 
dred and fifly-eight ; six hundred and serenty-three ; four 
hundred and sixty-two ; nine hundred and twenly-seven ; 
six hundred and forty-eight Giving each period its name 
and putting all together as one number, it becomes three 
hundred asd eighty-five quintillions ; six hundred and se- 
venty-nine quadrillions t * two hundred and fifty-eight tril- 
lions ; six hundred and seventy-three billions ; four hundred 
and sixty-two millions ; ^ nine hundred and twenty^even 
thousand; six hundred and forty-eight. 

The names of the periods are derived from the Latin nu- 
merals, by giving Ihcm the termination iUion and malcing 
some other alterations, so as to render the pronunciation 
easy. Afler quintillions come sextillionsj septillionSy octil' 
UonSf tionillionSj decillions^ undecillions, duodecillionSj S^c. 

A number dictated or enunciated, is written by l)eginning 
at the lefl hand, and proceeding towards the right, care be- 
ing taken to give each figuie »*s proper place. If any place 
is omitted j§ the enunciation, the place must be supplied 
with a zero. If, for example, the number were three h»m- 
dred and twenty-seven thousand, and fifly-three ; we observe 
that the highest period mentioned is tho'jsands, which is the 
second period, and that there are hundreds mentioned in 
this period, (that is, hundreds of thousands,) this period is 
Ikerefore filled, and the number will cx)nsist of six places. 
We first write 3 for the three hundred thousand, then 2 im* 
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inediatBly afler it for the twenty thousand, then 7 for th« 
5eTen tliousand ; there were do hundreds mentioned in the 
enunciation, we must put a zero in the hundreds' place, then 
5 for the tens, and 3 for the units, and the number will 
stand thus, 327,053. 

Let the number he fifiif^tJiree miUionSy forty thousand^ six 
hundred and eight. Millions is the third period, and tens of 
millions is the highest place mentioned, hence there will be 
but two places occupied in the period of millions, and the 
whole number will consist of eight places. We first write 
53 for the millions. In the period of thousands there is only 
one place mentioned, that is, tens of thousands, we must put 
a zero in the hundreds of thousands' place, then 4 for the forty 
thousand, then a zero again in the thousands' place ; in the 
next period we write 6 for the six hundred, t])ere being no 
tens in the example we put a zero in the tens' place, and 
then 8 for the eight units, and the whole number will stand 
thus, 53,040,608. 

Whole periods may sometimes he lefl out in the enuncia- 
tion. When this is the case, the places must be supplied by 
zeros. Great care mnst be taken ^in writing numbers,^ to 
use precisely the right number of places, for if a mistake of a 
single place be made, all the figures at the ]eflH>f the mis- 
take, will be increased or diminished tenfold.* 



ADDITION. 

II. We have seen how numbers are formed by the suc- 
ces^ve addition of units. It often happens that we' wish to 
put together two or more numbers, and ascertain what num- 
ber they will form. 

A person bought an orange for 5 ^ents^ and q. pear for 3 
cents ; koto fnany cents did he pay for both ? 

* The custom of using nine characters, and conscc^uently the tenfold 
ralflo of the places, is entirely arbitrary; any other number of figures 
might be used by giving the places*a ratio f'onresponding to the num- 
ber of figures, if wo had only the seven first figures for example, tl.n 
ratio of tlie places would be ei^ht fold, and we should write numbers, 
in every other reb^pect, as we do now. It would be necessary to rc- 
ioct th« names eight and nine, and u^e the name of ten for eip^. 
I'wenty would correspond to llie present sixteen : anil one hundred, 
to the present sixty-four, &c. The following is an example of th^ 
eight fold ratio, with the numbers of the ten fold ratio corresponding to 
theui. - « 
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To answer this question it is necessary to put together the 
numbers 5 and 3. It is evident that the first time a child 
undertakes to do this, he must take one of the numbers, as 5« 
and join the other to it a single unit at a time, thus 5 aod 1 
are 6, 6 and 1 are 7, 7 and I are 8 ; 3 is the sum of 5 and 
3. A child is obliged to go through the process of adding 
by units every time he has occasion to put two numbers to^ 
gether, until he can remember the results. This however 
he soon learns to do if he has frequent occasion to put num- 
bers together. Then he will say directly that 5 and 3 are 8, 
7 and 4 are 11, d&c 

Before much progress can be made in arithmetic, it is 
necessary to remember the sums of all the numbers from one 
to ten, taken two by two in every possible manner. These 
are all that are absolutely necessary to be remembered. For 
when the numbers exceed ten, they are divided into two or 
more parts and expressed by two or more figures, neither of 
which can exceed nine. This will be illustra*ed by the ex- 
amples which follow. « 

A mmi bought a coat for twentf^our lUtUarSy and a hat 
for eight dollars. How nmch did they both come to 7 
Operation. 

Coat 24 4olls. In this example we have 8 doll&. to 

Hat 8 doiJs. add to 24 dolls. Here are twenty dolls. 
— and four dolls, and eight dolls. Eight 

Both 32 dolls, and four are twelve, which r.re to be join- 
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In the same manner if we had twelve frgures*) (he places wo^^tcf 'mvc 
been ill p. thiitecn fold ratio. * 

The ten fold rntio was probably sn^jfrested hy counting the fin.^pr<* 
Til is is the most convenient ratio. If ihe rati.* were less, it w«niltl re- 
t^uire a larger m/nibei of places to express larj^e rnnnbors. If the r\\\\u 
were larger, it would not reqnire so many p!:ic«'s ln»fped, but it woulii 
not be so easy to pertbrni the ofvTafions as Mf present on acffmni ot 
the numbers inC^acli place bein^ *o largo' 
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V 

ed to twenty. But twelve is the same as ten and two, there- 
fore we may say twenty and ten are thirty and two are thirty- 
two. 

A man bought a cow for 27 doUs. and a hori^efor 68 dolh 
Hate much did he give for both ? 

Operation, 

Cow 27 dolls. In this example it is proposed to add 

Horse 68 dolls, together 27 and 68. Now 27 is 2 tens 

— and 7 units ; and 68 is 6 tens and S 

Both 95 dolls, units. 6 tens and 2 tens are 8 tens ; 

and 8 units and 7 units are 15, which is 1 ten and 5 units ; 

this joined to 8 tens makes 9 tens and 5 units, or 95. 

A man bought ten barrels of cider for 35 dolls,, and 7 bar^ 
rels of fiour for 42 dolls., a hogshead of molasses for 36 
dolls., a chest of tea for 87 dolls., and 3 hundred weight of 
sugar for ^A dolls. What did the whole amount to 7 

Operation. 
Cider 35 dolls. In this example there are five nuro- 
Flour 42 dolls, hers to be a<5ded together. We ob- 
Molasses 36 dolls, serve that each of these numbers con- 
Tea 87 dolls, sists of two figures. It will be most 
Sugar 24 dolls, convenient to add together either all 

the units, or all the tens first, and then 

Amount 224 dolls, the other. Let us begin with the 
tens. 3 tens and 4 tens are seven tens, and 3 are 10 tens, 
and 8 are 18 tens, and 2 are 20 tens, or 200. Then adding 
the units, 5 and 2 are 7, and 6 are 13, and 7 are 20, and 1 
are 24, that is, 2 tens and 4 units ; this joined to 200 makes 
224. 

It would be still more convenient to begin with the units, 
in the following manner ; 5 and 2 are 7, and 6 are 13, and 
7 are 20, and 4 are 24, that is 2 tens and 4 units ; we may 
now set down the 4 units, and reserving the 2 tens add them 
with the other tens, thus : 2 tens (which we reserved) and 3 
tens are 5 tens, and 4 are 9 tens, and 3 are 12 tens, and 8 
are 20 tens, and 2 are 22 tens, which written with the 4 
units make 224 as before. 

A general has three regiments vnder his command ; in tht 
first there art 478 men ; in the second 564 ; and in the third 
593. How many men we there in the whole ? 
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First reg. 
Second reg 
Third reg. 

In all 



Operation. 



478 men 
«5(>4 men 
593 men 



1,635 men 



In this' example, each of the 
numbers is divided into thre« 
parts, hundreds, tens, and units. 
To add these together it is most 
convenient to begin with the 
units as follows ; 8 and 4 are 12, and 3 are 15, that is, 1 
ten and 5 units. We write down the 5 units, and reserving 
the I ten, add it with tho tens. 1 ten (which we reserved) 
and 7 tens are 8 tens, and 6 are 14 tens, and 9 are 23 tens, 
that IS, 2 hundreds and 3 tens. We write down the 3 tens, 
and reserving the 2 hundreds add them with the hundreds. 
2-hundreds (which we reserved) and 4 hundreds are 6 han* 
dseds, and 5 are 11 hundreds, and 5 are 16 hundreds, that is, 
1 thousand and 6 hundreds. We write down the 6 hundreds 
in the hundreds* place, and the 1 thousand in the thousands* 
place. 

The reserving of the tens, hundreds, &c. and adding them 
with the other tens, hundreds, &c. is called carrying. The 
|>rinciple of carrying is more fully illustrated in the following ^ 
example. 

A merchant had all his money in hills of the following 
description J one-dollar hills, ten-dollar hills ^ hundred-dollar 
hills, thousand-dollar bills, S^c. each kind he kept in a sepor 
rate box. Another merchant presented three notes for pay- 
ment, one 2,673 dollars, another 849 dollars, and another 
756 dollars. How much was the amount of all the notes ; 
end how many bills of each sort did he pay, supposing he paid 
it toith the least possible number of bills ? 
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The first note would require 2 
of the thousand-dollar bills ; 6 of 
of the hundred-dollar bills ; 7 tep- 
dollar bills ; and 3 one-dollar bills. 
4 2 7 8 The second note would require 8 
of the hundred-dollar bills ; 4 ten-dollar bills ; and 9 on^- 
dollar bills. The third note would require 7 of the hundred- 
dollar bills ; 5 ten- dollar bills aiici 6 oue-dollur bills. Count- 
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mg the one-clollar biHs, we fuid 18 of them. This may be 
paid with 1 ten-dollar bilJ and 8 one-dollar bills; putting this 

1 ten-dollar bill with the other ten-dollar bills, we find 17 of 
them. This may be paid with 1 hundred-dollar bill, and 7 
ten-dollar bills ; putting this one-hundred dollar bill with the 
other hundred-dollar bills, we find 22 of them ; this may be 
paid with 2 of the thousand-dollar bills, and 2 of the hun- 
dred-dollar bills ; putting the 2 thousand-dollar bills with the 
other thousand-dollar bills, we find 4 of them. Hence the 
three notes may be paid with 4 of the thousand-dollar bills, 

2 of the hundred-dollar bills, 7 ten-dollar bills, and 6 one- 
dollar bills, and the amount of the whole is 4,278 dollars. 

Besides the figures, there are other signs used in arithme- 
tic, which stand for words or sentences that frequently occur. ' 
These signs will be explained when there is occasion to use 
them. ' 

A cross -|- one mark being perpendicular, the other hori- 
zontal, is used to express, that one number is to be added to 
another. Two parallel horizontal lines =:: are used to ex- 
press equality between Uvo^numbers. This sign is generally 
read is or are equal to. Example 5 -f- 3 =: 8, is read 5 and 

3 are 8 ; or 3 added to 5 is equal to S ; or o more 3 is equal 
to 8 ; or more frequently 5 plus 3 is equal to 8 ; plus being 
the Latin word for more. These four expressions signify 
precisely the same thing. 

Any number consisting of several figures may sometimes 
be conveniently expressed in parts by the above method. 
Example, 2358 = 2000 -f 300 + 50 -f 8 = 1000 -j- 1200 
-f 140 -f 18. 

A man owns three farms, the first is worth 4,673 dollars ; 
the second ^OjlQ^ ao liars ; and the thirds 9,287 dollars. How 
tnany dollars are they all worth ? 

Perhaps the principle of carrying may be illustrated more 
plainly by separating the different orders of units from each 
other 
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Operation. 
4673 may be written 4000 



6764 - - 5000 4- 700-4- 60 



9287 - . 9000 4- 200 



600 4- 70 4- 3» 



4 



80 4-7 



14 18000 + 1500 + 210 -f- 14 

21. 

15 . . Placing the results under each other, we 

18... have 18,000 

+ 1,500 
19,724 4- 210 

14 . 



= 19,724 
In thi<| example the sum of the units is 14, the sum of the 
lens is 21 tens or 210, the sum of tlie hundreds is 15 hun- 
dreds or 1,500, the sum of the thousands is 18 thousands or 
18,000 ; these numbers being put together make 19,724. 

If we take this example and perform it by carrying the 
tens, the same result will be obtained, an i it will be per- 
ceived that the only difference in the two methods is, that in 
this, we add t>ie tens in their proper places as we proceed, 
and in the other, we put it off until we have added each 
column, and then add them in precisely the same places. 
Operatio?i. 

4,673 Here as before the sum of the units is 14, 
-{-5,764 but instead of writing 14 we write only the 4, 
4-9,287 and reserving the I ten, we say 1 (ten, which 

we reserved) and 7 are 8, and 6 are 14, and 

=19,721 8 are 22 (tens) or 2 hundreds and 2 tens; 
setting down the 2 tens and reserving the hundreds, we say, 
2 (hundreds, which we reserved) and 6 are 8, and 7 are 1.5, 
and 2 are 17 (hun<lreds) or 1 thousand and 7 hundreds ; 
writing down the 7 hundreds, and reserving the 1 thousand, 
we say, I (thousand, which we reserved) and 4 are 5, and 5 
are 10, and 9 are 19 (thousands^ or 1 ten-thousand and 9 
thousands ; we write the 9 in its proper place, and since 
there is nothing more to add to the I (ten thousand) we 
write that down also, in its proper place. The answer la 
19,724 dollars. 

* It will be well for the loarhcr to separate, in this way, several of 
the examples in Addition, because thi? method is frecjuontly used fb 
lUiMtration in otbor parts of the book. 
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We may now observe another advantacre peculiar to this 
method of notation. It is, that all larg'" numbers are divided 
into parts, in order to e«xpress them by the different orders of 
imitpj and then we add each diiferent order separately, and 
without regard to its name, observing only that ten, in an 
inferior order, is equal to one in the next superior order. By 
thismeans we add thousands, millions, or any of the higher or- 
ders as easily as we add units. If on the contrary we had as 
many names and characters, as there arc numbers which we 
have occasion to use, the addition of large numbers would 
become extremely laborious. The other operations §Lre as 
much facilitated as Addition, by this method of notation. 

In the above examples the numbers to be added have been 
written under each other. This is not absolutely necessary ; 
we may add them standing in any other manner, if we are 
eareful to add units to units, tens to tens, &c., but it is 
generally most convenient to write them under each other, 
and we shall be less liable to make mistakes. 

In the above examf>les we commenced adding the numbem 
it the top of each line, but it is easy to see that it will make 
no difference whether we begin at the top or bottom, since 
the. result will be the same in either case. 

Pvof, The only method of proving addition, which can 
properly be called a proof, is by subtraction. This will be 
explained in its proper place. 

The best way to ascertain whether the operation has been 
correctly performed, is to do it over again. But if we add 
the numbers the second time in the same order as at first, if 
a mistake has been made, we are very liable to make the 
tame mistake again. To prevent this, it is better to add 
them in a reversed order, that is, if they were added dowu- 
(vards the first time, to add them upwards the se-cond time, 
tnd vice versa.* 

• The method oT omitting the upper line the second time*, and then 
kdding it to the sum of the rest is liabio to the same objection, as that 
»f addinj^ the numbers twice in the same order, for it in in fact the 
nme thing. If this nielhod were to be us»»d, 'V would be much bet- 
ler to omit the lower lino instead of the upper one when they are 
added upward ; and the upper line when added downward. Thit 
would cnange the order in which the numbers are put together. 

The danger of making the same mistake is this : if in adding up a 
row of figures we should souiewliere happen to say 20 and 7 are 35, 
if wc add it over again in the same wav, we are very liable to say so 
again, but in adding it in another order it would he a very singular 
coincidence if a mistake of exactly the same number were made. 

11 * 
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From what has been said it appears, that tlie operation >f 
addition may be reduced to the following 

Rule. Write dow?t the manbers in the most ctmvenient 
manner, which is generally so that the units may stand under 
units, tens under tens, 4*c. First add together all the units, 
and if thty do not exceed nine, unite the result in the units* 
place ; hut if they amount to ten or more than ten, reserve the 
ten or tens,- and write down the excess above even tenSy in the 
units* place. Then add the tens, and add with them the 
tens which were reserved from the preceding column ; reserve 
the tens as before, and set down the excess, and so on, till all 
the columns are cidded. 



MULTIPLICATION. 

HI. Questions often occur in addition in which a 

number is to be added to itself several times. 

How much will 4 gallons of molasses come to at 34 cents 
a gallon ? 

34 cents This example may be performed very 

34 cents easily by the common method of addition. 
34 «ents But it is easy to see that if it were required 
34 cents to find the price of 20, 30, or 100 gal- 

Ions, the operation would become laborious 

Ans. 136 cents on account of the number of times the 
number 34 must be written down. 

I find in adding the units that 4 taken 4 times amounts to 
16, I write the 6 and reserve the ten ; 3 taken 4 times 
amounts to 12, and 1 which I reserved makes 13, which I 
write down, and the whole number is 136 cents. 

If I have learned that 4 times 4 are 16, and that 4 times 
3 are 12, it is plain that I need not write the number 34 but 
once, and then I may say that 4 times 4 are 16, reserving the 
ten and writing the 6 units as in addition. Then again 4 
times 3 (tens) are 12 (tens) and 1 (ten which I reserved) 
are 13 (tens.) 

Addition performed in this manner is called Multiplica 
tion. In this example 34 is the number to be multiplied or 
repeated, and 4 is the number by which it is to be multi- 
plied ; that is, it expresses the number of times 34 is to be 
taken. 
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The number to be muUipGed is called the multiplicand, 
and the number which shows haw many times the multipli- 
cand is to be taken is called the multiplier, Tha answer or 
result is called the product. They are usually written in 
the following manner : 

34 multiplicand 
4 multiplier , 

136 product. 

Having written them down, say 4 times 4 are 16, write 
the 6 and reserve the ten, then 4 times 3 are 12, and 1 
(which was reserved) are 13. 

In order to perform multiplication readily, it is necessary 
to retain in n ?mory the sum of each of the nine digits re- 
peated from one to nine times ; that is, the products of each 
of the nine digits by themselves, and by each other. These 
are all that are absolutely necessary, but it is very convenient 
to remember the products of a much greater number. The 
annexed tabie« which is called the table of Pythagoras, oon- 
taiiM the products of the first twenty numbers by the first 
ten. / 
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To form this table, write the numbers J, 2, 3, 4, &c. as 
far as you wish the table to extend, in a line horizontally. 
This is the first or upper row. To form the second row, 
add these numbers to 'hemselves, and write them in a row 
directly under the first. Thus I and 1 are 2 ; 2 and 2 are 
4 ; 3 and 3 are 6 ; 4 and 4 are 8 ; &c To form the third 
row, add the second row to the first, thus 2 and 1 are 3 ; 4 
and 2 are 6 ; 6 and 3 are 9 ; 6 and 4 are 12 ; &c. Thid 
will evidently contain the first row three times. To form 
the fourth row, add the third to the first,\and so on, till you 
have formed as mai^y rows as you wish the table to contain. 

When the formation of this table is well understood, the 
mode of using it may be easily conceived. If for instance 
the product of 7 by 5, that is, 5 times 7 were required, look 
for 7 in tJi^i upper row, then directly under it in the fiflh 
row, you find 35, which is 7 repeated 5 times. In the same 
manner any other product may be found. 

If you seek in the table of Pythagoras for the product of 5 
by 7, or 7 times 5, look for 5 in the first row, and directly 
under it in the seventh row you will find 35, as before. It 
appears therefore that 5 times 7 is the same as 7 times 5. 
In the same manner 4 times 8 are 32, and 8 times 4 are 32 ; 
3 times 9 are 27. and 9 times 3 are 27. In fact this will be 
found to be true with respect to all the numbers in the table. 
From this we should be led to suppose, that, whatever be the 
two numbers which are to be multiplied together, the product 
will be the same, whichsoever of them be made the multi- 
plier. 

The few products contained in the table of Pythagoras 
are not sufficient to warrant this conclusion. For analogical 
reasoning is not allowed in mathematics, except to discover 
the probability of the existence of facts. But the facts are 
not to be admitted as truths until they are demonstrated, 
shall therefore give a demonstration of the above fact ; whicl\ 
besides proving the fact, will be a good illustration of the 
manner in which the product of two numbers is formed. 

There is an orchard, in which there are 4 rows of trees, 
and there are 7 trees in each row. 

If one tree be taken from each 

. row, a row may be made consisting 

. • of four trees ; then one more taken 

from each row will make another 

ow of four trees ; and since there are seven trees in each 
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row, it is eirident that in this way seven rows, of four trees 
each, may be made of them. But the number of trees re- 
mains the same, which way soever they are counterl. 

Now whatever be the number of trees in each row, if they 
are all alike, it is ]^ain tliat as many rows, of four each, can 
be made, as there are trees in a row. Or whatever be 
the nwnber of rows of seven each, it is erident that seven 
F0W6 can be made of them, each row consisting of a number 
equal to the number of rows. In fine, whatever be the num- 
ber of rows, and whatever be the number in each row, it is 
plain that by taking one from each row a new row may be 
made, containing a number of trees equal to the number of 
rows, and that there will be as many rows of the latter kind, 
as there were trees in a row of the former kind. 

The same thing may be demonstrated abstractly as fol- 
lows : 6 times 5 means 6 times each of the units in 5 ; but 

6 times 1 is 6, and 6 times 5 will be 5 times as much, that 
is, 5 times 6. 

Generally, to multiply one number by another, is to repeat 
the first number as many times as tliere are units in the 
second number. To do this, each unit in the first must be 
repeated as many times as there are units in the second. 
But each unit of the first repeated so many times, makes a 
number equal to the second ; therefore the second number 
will be repeated as many times as there are units in the first. 
Hence the product of two numbers will always be the same, 
whichsoever be made multiplier. 

What will 25^ pouncls of meat cost, at 7 cents per pound? 

This question will sliow the use of the above proposition ; 
for 254 poinds will cost 254 times as much as 1 pound ; but 
1 pound costs 7 cents, therefore it will cost 254 times 7. 
But since we know that 254 timos 7 is the same as 7 times 
254, it will be much more convenient to multiply 254 by 7. 
It is easy to show here that the result must be the same ; for 
254 pounds at 1 cent a pound would come to 254 cents ; at 

7 cents a pound therefore it must come to 7 times as much. 

Operation. 

254 Here say 7 times 4 are 28 ; reserv- 

7 ing the 2 (tens) write the 8 (units) ; 

— — then 7 times 5 (tens) are 35 (tens) and 

Ans, 1778 cents. 2 (tens) which were reserved are 37 

(tens) ; write the 7 (tens) and reserve the 3 (hundreds) ; 
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then 7 limes 2 (hundreds) are 14 (hundreds) and 3 which 
were reserved are l7 (hundreds). The answer is 1778 
cents ; and since 100 cents make a dollar, we may say 17 
dollars and "^8 cents. 

The proc ss of multiplication, by a ungie figure»^ may be 
expressed tb is : Multiply each figure of the multiplicand by 
the multiplier, beginning at the right hand, and carry as m 
addition, 

IV. What will 24 oxen come to, at 47 dollars apiece f 

It does not appear so easy to multiply by 24 as by a num 
ber consisting of only one figure ; but we may first find the 
price of 6 oxen, and then 4 times as much will be the price 
of 24 oxen. 

Operation. 

47 

6 

282 dolls, price of 6 oxen. 
4 



1 128 dolls, price of 24 oxen. 

Or thus 47 
4 



188 dolls, price of 4 oxen. 

a 



1128 dolls, price of 24 oxen. 

A number which is a product of two or more numbers is 
called a composite or cmnpeund number. The numbers, 
which, being multiplied together, produce the number, are 
^\ed factors of that number. 4 is a composite number, its 
factors are 2 and 2, because 2 times 2 are 4. 6 is also a 
composite number, its factors are 2 and 3. The numbers 8, 
9, 10, 12, 14, 15, &c. are composite numbers ; some of 
them have only two factor», and some have several. The 
sign X » a cross, in vvhich neither of the marks is either hori- 
zontal or perpendicular, is used to express multiplication. 
Thus 3 X 2 1= 6, signifies 2 times 3 are equal to 6. 2x3 
X 5 = 30. signifies 3 times 2 are 6, and 5 times 6 are 30 
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Numbers which have several factors, may be divided into 
a number of factors, less than the whole number of factors, 
in several ways. 24, for example, has 4 factors, thus, 2 X 
2 X 2 X 3 = 24. This may be divided into 2 factors and 
into 3 factors in several different ways. Thus 4 X 6 = 24 ; 
2X2X6 = 24; 3x8 = 24; 2xl2 = 24;2xCx 
2 = 24. 

When several numbers are to be multiplied together, it 
will make no difference in what order they are multiplied, 
the result will always be the same. 

What toiU he the price of 5 locids of cider ^ each load con 
taimng 7 barrels, at 4 dollars a barrel ? 

Now 5 loads each containing 7 barrels, are 35 barrels. 
35 barrels at 4 dollars a barrel, amount to 140 dollars. Or 
we may say one load comes to 28 dolla;d, and 5 loads will 
come to 140 dollars. Or lastly, 1 barrel from each load will 
come to 20 dollars, and 7 times 20 are 140. 

Thus 7 Or 7 Or 6 

5 4 4 

35 2S 20 

4 5 7 

140 140 140 

What is the price of 23 loads of hay, at 34 dolls, a load f 

34 

2 

08 dolls, price of 2 loads. 
34 

7 

238 dolls, price of 7 loads. 
3 

714 dolls, price of 21 loads. 
-)- 68 dolls, price of 2 loads. 

s= 782 dolls, price of 23 loads. 
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Muliiplj/ 3^28 bij 112 
112 = 4 X 7 X 4 


328 
4 




1312 product oy 4 
7 




9184 product by i8 
4 



36736 product by 112 
It is easy to see that we may multiply by any other num- 
ber in the same manner. 

This operation may be expressed as follows. To multiply 
by a composite number • JFind two or more numberSj which 
being multiplied togetJier will produce the midfiplier ; viulti- 
ply the multiplicand by one of these numbers^ and then that 
product by another ^ and so on^ until you have multiplied by all 
the factors, into which you had divided the multiplier^ and 
the last product will be the product required. 

If the multiplier be not a composite number, or if it can- 
not -be divided into convenient factors: Pind a composite 
number as near as possible to tlie multiplier, but smaller, and 
multiply by it according to the above rule, and then add (is 
many times the multiplicand^ as this number falls short of 
the multiplier. 

V. I have shown how to muKioly any number by a sin- 
gle iipure ; and when the muh.plier consists of several 
figures, how to cuxompose it into such numbers ^s shall con- 
tain but one figure, it remains to show how to multiply by 
any number of figures ; for the above processes will not 
alw''>ys be found convenient. 

The most simple numbers consisting of more than one 
figure are 10, 100, 1000, &.c. It will be very easy to multi- 
ply by these numbers, if we recollect that any figure written 
in the second place from the right signifies ten times as 
many as it does when it stands alon^, and in the third place, 
one hundred limes as many, and so on. If a zero be annex- 
ed at the right of a figure or any number of figures, it is 
evident that they will all be removed one place towards th# 
left, and consequently become ten times as great ; if two 
zeros be annexed they will be removed two places, and will 
be one 1m udred time^ as great, &,c. Hence, to multiply by 

12 
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any number consisting of 1, with cmy number of zeros at the 
right of it it is sufficient to annex the zeros to the tnultipii- 

I X 10 = 10 1 X 100 = 100 
2X10 = 20 3XlO0z=30O 
3 X 10 = 30 5 X 100 = 600 

27 X 10= 270 

42 X 100 = 4200 
368 X 1000 = 368000 



VI. When the multiplier is 20, 30, 40, 200^ 300, 2000, 
4000, 6lc. These are composite numbers, of which 10, oi 
too, or 1000, &c. is one of the factors. Thus. 20 = 2 X 
10; 30 = 3 X 10; 300 = 3 X 100 ; &;c. In tlie same 
manner 387000 = 387 X 1000. 

How much win 30 hogsheads of wine come tOf at 87 doUcar* 
per hogshead 1 

Operation. 

87 

261 dolb. price of 3 hhds. 
10 



2610 dolls, price of 30 hhds. 

More simply thus 87 

30 



2610 dolls, price of 30 hhds. 

It appears that it is sufficient in this example to nmltiplj 
by 3 and then annex a zero to the product. If the number 
of hogsheads had. been 300, or 3000, two or three zeros must 
liave been annexed. It is plain also that, if there are zeros 
on the right of the multiplicand^ they may be omitted until 
the multiplication has been performed^ and then annexed to 
the product. 
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VIL A man bought 26 pipes of winCf at 1 43 dollars m 
pipe ; how much did they come to ? 
26 = 20 + 6. Tlie operation may be performed thus : 

143 
6 

858 dolls, price of G pipes 
143 
20 



2860 dolls, price of 20 pipes 
4- 858 dolls, price of 6 pipes 

= 3718 dolls, price of 26 pipes 

The operation may be performed more simply thus ; 
143 
20 



2860 dolls, price of 20 pipes 
-J- 858 dolls, price of 6 pipes 

= 37 18 dolls, price of 26^pipe8 

Or -multiplying first by 6 : 
143 
26 

858 dolls, price of 6 pipes 
+ 23G0 dolls, price of 20 pipes 

= 3718 dolls, price of 26 pipes 

If the wages of I man be 438 dollars for i year, wh€U wiO 
b$ the wages of 234 meUf at tJte sanu raie 7 

Operation. 
438 
234 



87600 dolls, wages of 200 men 
-f- 13140 do. wages of 30 men 
1752 do. wages of 4 men 



=102492 dolls, wages of 234 men 
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Orthas 43d / 

234 



] 752 dolls, wages of 4 men 
-f- 13149 do. wages of 30 men 
-1-87600 do. wages of ^00 men 

z= 102492 dolls, wages of 234 men 

When we multiply by the 30 and the 200, we need not 
annex the zeros at all, if we are careful, when multiplying 
by the tens, to set the first figure of the product in the ten's 
place, and when multiplying by hundreds, to set the first 
figure in the hundred's place, d^c. 

Opcrcction. 
438 
234 



1752 
1314 . 
876.. 



102,492 

If we compare this operation with the last, we shall find 
that the figures stand precisely the same in the two. 

We may show by another process of reasoning, that when 
we multiply units by tens, the first figure of the product 
should stand in the tens' place, &c. ; for units multiplied by 
tens ought to produce tens, and units multiplied by hundreds, 
ought to produce hundreds, in the same manner as tens mul- 
tiplied by units produce tens. 

If it take 853 dollars to support a family one year, how 
many dollars will it take to support 207 such families the 
same time 7 

Operation, 

853 In this example I multiply first by the 7 

207 units, and write the result in its proper place ; 

then there being no tens, I multiply next by 

5971 the 2 hundreds, and \*rite the first figure of 

1706 this product under the hundreds of the first 

product ; and then add the results in the order 

176571 in which they stand. 
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The general rule therefore for multiplying by any number of 
figures may he expressed thus : Multiply each figure of the. 
multiplicand by each figure of the multiplier separately y fak 
ing care when mulliplyiug by units to make the fit st figure 
of the result stand in the units^ place ; and when multiplying 
by tenSf to make the first figure stand in the tens* place ; and 
wlien multiplying by hundreds, to make the first figure stand 
171 the httndreds^ places S^c. and then add the several producUi 
together. 

Note. It is generally the best way to set the first figure 
of each partial product directly under the figure by which 
you are multiplying. 

Proof The proper proof of multiplication is by division, 
consequently it cannot be explained here. There is also a 
method of proof by casting out the nines, as it is called. But 
the nature of this cannot be understood, until the pupil is 
acquainted with division. It will be explained in its proper 
place. The insfucter, if he chooses, may explain the use 
of it here. 
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VIII. A man having ten dollars^ paid away three ef 
them ; how many had he lift ? 

We have seen that all numbers are formed by the euo- 
cessive addition of units, and that they may also be' formed 
by adding together two or more numbers smaller than them- 
selves, but all together containing the same number of units 
as the number to be formed. The number, 10 for example, 
may be formed by adding »3 to 7, 7 -{- 3 = 10. It is easy to 
see therefore that any number may be decomposed into two 
or more numbers, which taken together, shall be equal to 
that number. Since 7 -j- 3 zi3 10, it is evident that if 3 be 
taken from 10, there will remain 7. 

The following examples, though apparently difierent, all 
"equire the same operation, as will be immediately perceived. 

A man having 1 sheep sold 3 of them ; how fnany had he 
kft ? That iSf if 3 be taken from 10, what number will re- 
main ? 

12* 



». 
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A man gave 3 dollars to one son, and 10 to another ; how 
wmch more did he give to the one than to the other 1 That 
is^ how much greater is the number 10 than the number 3 ? 

A man owing 10 dollars, paid 3 dollars at one time, and 
the rest at another ; how much did lie pay the last time f 
That is, haw much must be added to 3 to make 10 1 

Prom Boston to Dedham it is 10 miles, and from Ihston 
t9 Roxbury it is only 3 miles ; what is tJte difference in the 
two distances from Boston ? 

A boy divided 10 apples between two other boys ; to one 
he gave 3, how many did he give to tJie other ? That is, ij 
10 be divided into two parts so that one of the parts may be 
3, what will the other part be ? 

It is evident that the above five questions are all answered 
by taking 3 from 10, and finding the difference. This ope- 
ration is called subtraction. It is the reverse of addition. 
Addition puts numbers together, subtraction separates a 
number into two parts. 

A man paid 29 dollars for a coat and 7 dollars for a 
hot, how much more did he pay for his coat than for his hat ^ 

In this example we have to take the 7 from the 29 ; we 
know from addition, that 7 and 2 are 9, and consequently 
that 22 and 7 are 29 ; it is evident therefore that if 7 be 
taken from 29 the remainder will be 22. 

A man bought an ox for 47 dollars ; to pay for it he gave 
a cow worth 23 dollars, and the rest in money ; how much 
money did he pay 7 

Operation. 

Ox 47 dollars. Cow 23 dollars. 

It will be best to perform thb example by parts. It is 
plain that we must take the twenty from the forty, and tlie 
three from the. seven ; that is, the tens from the tens, and 
the units from the units. I take twenty from forty, and 
there remains twenty. I then take three from seven, and 
there remains four, and the whole remainder is twenty-four. 
Ans. 24 dollars. 

It is generally most convenient to write the numbers un- 
der each other. The smaller number is usually written 
under the larger. Since units are to be taken from units, 
and tens from .ens, it will be best to write units under units, 
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tens under tens, &c. as in addition. It is also most coo*, 
venient, and, in fact, frequently necessary, to begin with the 
«nits as in addition and multiplication. 

Operation. 

Ox 47 dollars. I say first 3 from 7, and there will 

Cow 23 dollars. remain 4. Then 2 (tens) from 4 

— (tens) and there will remain 2 (tens), 

24 difference, and the whole remainder is 24. 

A man having 62 sheep in hisflock, sold 17 of them ; how 
wumy had he then ? 

Operation. 

He had 62 sheep In this example a difficulty immedi- 

Sold 17 sheep ately presents itself, if we attempt to 

— perform the operation as before ; for 

Had left 45 sheep we cannot take 7 from 2. We can, 

however, take 7 from 62, and there remains 55 ; and 10 

from 55, and there remains 45, which is the answer. 

The same operation may be performed in another way, 

4rhich is generally more convenient. I first observe, that 62 

is the same as 50 and 12 ; and 17 is the same^as 10 and 7. 

They may be written thus : 

62 =; 50 4* 1^ That is, I take one ten from the six 
17 = 10-|- 7 tens, and write it with the two units. 

« But the 17 I separate simplj into units 

45 = 40 -|- ^ <Lnd tens as they stand. Now I can' take 

7 from 12, and there remains c>. Then 10 from 50, and there 

remains 40, and these put together make 45.^ 

This separation may be made in the mind as well as to 

write it down. 

Operation. 
• 62 Here I suppose 1 ten taken from the d tens, 
17 and written with the 2, which makes 12. I say 
— 7 from 12, 5 remains, then setting down the 5, I 
45 say, 1 ten from 5 tens, or simply 1 from 5, and 
there remains 4 (tens), which written down shows the re- 
mainder, 45. 

The taking of the ten out of 6 tens and joining it with 
thp 2 units, is called horrotoiiig ten. 

* Let the pupil perform a large number of examples by separating 
Dmo) in thin way, when he first commences subtraction. 
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Sir Isaac Newton was bom in the year 1642. and he died 
in 1 727 ; how old was he at the time of his decease ? 

It is evident that the difference between these two num- 
bers must give his age. 

Operation. 



1600 + 120 
1600+ 40 



7 = 1727 
2=1642 



Ans. 80 + 5 = 85 years old. 

In this example I take 2 from 7 and there remains 5, 
which I write down. But since I cannot take 4 (tens) from 
2 (tens,) I borrow 1 (hundred) or 10 tens from the 7 (hun- 
dreds,) which joined with 2 (tens^ makes 12 (tens,) then 4 
(tens) from 12 (tens) there remams 8 (tens,) which I write 
down. Then 6 (hundreds) from 6 (hundreds) there re- 
mains nothing. Also 1 (thousand) from ] (thousand) no- 
thing remains. The answer is 85 years. 

A man bottght a quantity of fiour for 15,265 dollars I and 
sold itmgain for 23,007 dollars, how much did he gain by 
the bargain ? 

Operation. 
23,007 Here I take 5 from 7 and there remains 
15,265 2 ; but it is impossible to take 6 (tens) from 

0, and it does not immediately appear where 

2 I shall borrow the 10 (tens,) since there is 
nothing in the hundreds' place. This will be evident, how 
ever, if I decompose the numbers into parts. 

Operation, 



10,000 + 12,000 



900 + 100 + 7 = 23,007 



10,000 + 5,000 + 200 + 60 + 5 = 1 5,265 



7,000 + 700+ 40 + 2= 7,742 

The 23,000 is 8qual to 10,000 and 13,000; this last is 
equal to 12,000 and 1,000; and 1,000 is equal to 900 and 
100. Now I take 5 from 7, and there remains 2 ; 60 from 
100, or 6 tens from 10 tens, and there remains 40, or 4 
tens; 2 hundreds from 9 hundreds, and there remains 7 
hundreds; 5 thousands from 12 thousands, and there re- 
mains 7 thousands ; and 1 ten-thousand from 1 ten-thousand, 
and nothing remains. The answer is 7,742 dollars. 

This example may be performed in the same manner as 
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(he others^ without separating it into parts except in the 
mind. 

I say 5 from 7, there remains 2: then borrowing 10 
(which must in fact come from the 3 (thousand), I say, 6 
(tens) from 10 (tens) there remains 4 (lens ;) then I borrow 
ten again, bat since I have already used one of these, I say, 
3 (hundreds) from 9 (hundreds) there remains 7 (hundreds ;) 
then I borrow ten again, and having borrowed one out of the 
3 (thousand,) I say, 5 (thousand) from 12 (thousand) there 
remains 7 (thousand;) then 1 (ten-thousand) from 1 (ten- 
thousand) nothing remains. The answer is 7,742 as before. 

The general rule for subtraction may be expressed 
thus : The less number is (ihoays to he subtracted from the 
larger. Begin at the right hand and take sticcessivdy each 
figure of the less number fron* the corresponding figure of 
the larger number^ that is^ units- Jrom unitSy tens from tens, 
Sfc. If it happens that any figure of the leis number can- 
not be taken from the corresponding figure of the larger, 
borrow ten and join it with the figure from which the subtract 
Hon is to be made^ and then subtract ; before the next figure 
is subtracted take care to diminish by one the figure from 
which the subtraction is to he made, 

N. B. When two or more. zeros intervene in the number 
from which the subtraction is to be made, all, except the 
first, must be called 9s in subtracting, that is, ailer having 
borrowed ten, it must be diminished by one, on account of 
the ten which was borrowed before. 

Note, It is usual to write the smaller number under the 
greater, so that units may stand uodef units, and tens under 
tens, &.C. 

Proof A man bought an ox and a row for 73 dollars-, 
and the price of the cmo was 25 doUars ; what was the price 
of the ox ? 

The price of the ox is evidently what remains after taking 
25 from 7a 

Operation. 
Ox and cow 73 dollars 
Cow 25 do. 

Ox 48 do. 

It appears that the ox cost 48 dollars. If the cow cost 25 
dollars, and the ox^ 48 dollars, it is evident that 25 and 48 
added together must make 73 dollars, what they botii cost. 
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Hence to prove subtraction, add the remainder and the 
Amaller number together, and if the work is right their sum 
will be equal to the larger number. 

Another method. If the ox cost 48 dollars, this number 
iaken from 73, the price of both, must leave the price of the 
cow, that is, 25. Hence subtract the remainder from the 
larger number, and if the work is right, this last remainder 
will be equal to the smaller number. 

Proof of addition. It is evident from what we have seen 
of subtraction, that when two numbers have been added to- 
gether, if one of these numbers be subtracted from the sum, 
the remainder, if the work be right, must be equal to the 
other number. This will readily be seen by recurring to the 
last example. In the same manner if more than two num- 
bers have been added together, and from the sum all the 
numbers but one, be subtracted, the remainder must be 
equal to that one. 



DIVISION. 

IX. A hoy having 93 apples wished to divide them equal' 
ly among 8 of his companions ; how many must he give them 
4igneeef 

If the boy were not accustomed to calculating, he would 
probably divide them, by giving one to each of the boys, and 
then another, and so on. But to give them one apiece would 
take 8 apples, and one apiece again would take 8 more, end 
80 on. The question then is, to see how many times 8 may 
be taken from 82 ; or, which is the same thing, to see how 
many times 8 is contained in 32. It is contained four time& 
Ans. 4 each. 

A hoy having 32 apples was able to give 8 to each of his 
companions. How mary companions had he ? 

This question, though diflereht from the other, we per 
ceive, is to be performed exactly like it. That is, it is the 
question to see how many times 8 is contained in 32. We 
take away 8 for one boy, and then 8 for another, and so on. 

A man having 54 centSf laid them all nut for oranges^ at 
6 cents apiece. How many did he bvy ? 
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It is evident that as many times as 6 cents can be taken 
from 54 cents, so many oranges he can buy. Ans. 9 
oranges 

A num bought 9 arcmgcsfor 54 cents ; how much did he 
give apiece 7 

In this example we wish to divide the number 54 into 9 
equal parts, in the same manner as in the first question we 
wished to divide 32 into 8 equal parts. Let us observe, that , 
if the oranges had been only one cent apiece, nine of them 
would come to 9 cents ; if they had been 2 cents apiece, 
they would come to twice nine cents ; if they had been 3 
cents apiece, they would come to 3 times 9 cents, and so on. 
Hence the question is to see how many times 9 is contained 
in 54. Ans. 6 cents apiece. 

In all the above quesJons the purpose was to see how 
many times a small number is contained in a larger one, and 
they may be performed by subtraction. If we examine them 
again we shall find also, that the question was, in the two 
first, to see what number 8 must be multiplied by, in order 
to produce 32 ; and in the third, to see what the number 6 
must be multiplied by, to produce 54 ; in the fonrth, to see 
what number 9 must be multiplied by, or rather what num- 
ber must be multiplied by 9, in order to produce 54. 

The operation by which questions of this kind are perform- 
ed is called divisioti. In the last example, 54, which is the 
number to be divided, is called the dioidend; 9, which is 
the number divided by, is called the divisor ; and 6, which 
is the number of times 9 is contained in 54, is called the 
quotient. 

It is easv to see from the above reasoning, that the quo- 
tient and divisor multiplied together must produce the divi- 
dend ; for the question is to see how many times the divisor 
must be taken to make the dividend, or in other words to see 
what the divisor must be multiplied by to produce tne divi- 
dend. It is evident also, that if the dividend be divided 
by the quotient, it must produce the divisor. For if 54 con- 
tains 6 nine times, it will contain 9 six times. 

To prove division, multiply tlie divisor and quotient to- , 
gelher, and if the work be right, the product will be the 
dividend. Or divide the dividend by the quotient, and if the 
work be riijlit, the result will be the divisor. 

This aNo furnishes a proof for multiplication, for if the 
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quotient multiplied by the divisor produces tlie dividend, it 
is evident, that if the product of two numbers be divided by 
one of those numbers, the quotient must be the other num 
ber. 

It appears that division is applied to two dntinct purix)6es, 
though the operation is the same for both. The object of 
the first aud fourth of the above examples is to divide the 
numbers into equal parts, and of the second and third to find 
how many times one number is contained in another. At 
present, we shall confine oui attention to examples of the 
latter kind, viz. to find how many times one number is con- 
tained in another. 

At*^ cents apiece ^ how many pears may he bought for 57 
cents f 

It is evident, that as many pears may be bought, as there 
are 3 cents in 57 cents. But the solution of this question 
docs not appear so easy as the last, on account of the greater 
number of times which the divisor is contained in the divi- 
dend. If we separate 57 into two parts it will a{^ar more 
easy. 

57 = 30 + 27. 

We know by the table of Pythagoras t^iat 3 is contained 
in 30 ten times, and in 27 nine times, consequently it is 
ciintained in 57 nineteen times, and the answer is 19 pears. 

How many barrels of cider y at 3 dnllan a barrel^ can be 
bought for 84 dollars ? 

Operation. 
84 zc GO -f- 5^4 3 is contained in 6 twice, but in 6 
tens it is contained ton times as oHen. or 20 times. 3 is 
tiontained in 24 eight times, consequently 3 is contained 28 
times in 84. Ans. 28 barrels. 

Hmo many pence are there in \^2 farthings? 

As many times as 4 farthings are contained in 132 far- 
things, so many ponce there are. 

Operation. 
132 = 120 -f 12 12*J is 12 lens, 4 is contained in 
12 three times, consequently it is contaiiiod 30 uines in 12 
loiiP. 4 is contained 3 times in 12 units. conM;<|uently in 
132 it is contained 33 tinieg. Ans. 33 ponce. 
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How many barrels ofjlowj at 5 doBars a barrel, may be 
hought for 785 dollars. 

Operation, 
785 =.500 -j- 250 + 35 

5 is contained in 5 onQ^, and in 500 one fiundred times. 
250 is 25 tens. 5 is contained 5 times in 25; consequently 
50 times in 250. 5 is contained 7 times in 35 units. In 
785, 5 is contained 157 times. Ans. 157 barrels. 

How "many dollars are there in 7464 shillings f 

As many times as G shillings are contained in 74<)4 shil- 
lings, 80 many dollars there are. 

Operation. 
7464 zr: 6000 + 1200 + 240 + 24 

6 is contained 1000 times in 6000, 200 times in 12(K), 4(1 
times in 240, and 4 times in 24, making in all 1244 times.* 
Ans. 1244 dollars. 

It is not alM'ays convenient to resolve the number into 
parts in this manner at lirst, but we may do it as we perform 
ilio operation. 

In 1 26 days hoto many weeks 7 

Operation. 

126 =: 70 + 56 Instead of resolving it in this man- 
ner, we will write it down as^ follows. 

Dividend 126 (7 Divisor 

70 — 

— 10 
56 8 

m — 

— 18 quotient 

A oosprve that 7 cannot be coutaiiieii Wa) iii»ies in !':<>, I 
therefore call the two first figures on t'lc Icii 1 - ttMis or Vl\), 
rejecting the 6 for the present. 7 i,s cuntairied nnre than 
once and*not so much as twice in 1*^, coiK^r<|iiently in 12 
ten? it is contained more than 10 and iess than 'V) limes. I 
take 10 times 7 or 70 out of 126, and theio remains 54) 
Then 7 is contained 8 times in />('), and 18 innes in I2<> 
Ans. 18 weeks. 

• Let the pupil perform a lar<fe ni-inbiT »»r«xnFii;.lf-s In ih'-y iiiAnnor 
whon he first c(»mrnences ; as ho is <lilii:«>f) t,, sep:irMt«> tlu nuiish»;rs 
into parts, iio will at ienr^ih coiiii: i.u liu.- riamitxii iiunh.Kl. 

13 
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T/t 3756 pence haw many four^pences ? 
It is evident that this answer will be obtained by findiiig 
flow many times 4 pence is contained in 3756 pence. 

If we would solve this, as we did the first examples, it 
will stand thus : 

3756 = 3600 -f 120 + 36 
Bttt if we resolve it into parts, as we perform the opera 
tioK, it will be done as follows : 
Dividend 3756 (4 divisor 

3600 

990 = number tha* 4 is contained in 3600 

156 30 do. - - . 120 
120 9 do 3(1 

36 939 do. - - - . 3756 

36 



Here I take the 37 hundreds alone, and see how many 
times 4 is contained in it, which I find 9 times, and since it 
is 37 hundreds, it must be contained 900 times. 900 times 
4 is 3600, which I subtract from 3756, and there remains 
156. It is now the question to find how mary times i is 
contained in this. I take the 15 tens, rejecting the 6, and 
see how many times 4 is contained in it It is contained 3 
tirftes, and since it is 15 tens, this must be 3 tens or 30 
times. 30 times 4 is 120. This I subtract from 156, and 
there remains 36. 4 is contained in 36, 9 times ; hence it 
is contained in the whole 939 times. Ans. 939 four-pences. 
If these partial numbers, viz. 3600, 120, and 36, are com- 
pared with the resolution of the number above, they will be 
found to be the same. 
This operation may be abridged stili more. 

3756 (4 

36 

939 quotient* 

15 
12 

36 
36 
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In this I say, 4 in^o 37 9 times, jnd set down the 9 in the 
<]uotient, without regarding whether it is hundreds, or tens, 
or units, but by the time I have done dividing, if I set th« 
other figures by the side of it, it v/iH be brought into iti 
proper place. Then I say 9 times 4 are »36, and set it undef 
the 37, as before, but do not write the zeros by the side of 
it. I then subtract 36 from 37, and there remains 1. Tiiii 
of course is 100, but I do not mind it. I then bring down 
the 5 by the side of the 1, which makes 15, or rather 150 
but I call it 15. Then I say, 4 into 15, 3 times, (this is 30, 
but I write only the 3 ;) I write the 3 by the side of the 9. 
Then I say, 3 times 4 is 12, which I write under the 15, 
and subtract it from 15, and there remains 3 (which is 
in fact 30.) By the side of 3 I bring down the 6, which 
makes 36. Then I say 4 into 36, 9 times, which I write 
in the quotient, by the side of the 93, and it niakep 939. 
The first 9 is now in the hundreds' place, and the 3 in 
the ten's place, as they ought to be. If this operation be 
compared with the last, it will be found in substance exactly 
like it. Ail the difference i**, that in the last the figures are 
set down only when they are to be ^sed. 

A mmi employ eA a number of workmen, and gave them 27 
dollars a month each ; at the expiration of om month, it took 
10,125 dollars to pay them. How many men were there ? 

It is evident that to find the number of men we must find 
how many times 27 dollars is contained in 10,195 dollars. 

This may be done in the same manner as we did the last 
though it is attended with rather more difficulty, because th 
divisor consists of two (ij^ures. 

Operatiofu 

Dividend 10,125 (27 divisor 

8,100 

300 rr the number of times 27 is contained 

2.025 in 8,100 
1,890 70 do. - - 1,890 
6 da. - - ia5 

135 

135 375 do. - - 10.125 



• • • 



i4d ARITHMETIC. Part 2. 

Covunan way, 

10,125 (27 

81 



375 quotient. 



202 
189 

135 
135 



I observe that theie are not so many as 27 thousands, so I 
isouclude that the divisor is not contained 1000 times in the 
dividend ; I therefore take the three left hand figures, neg- 
lecting the other two for the present. The three first are 
101 ; (properly 10,100, but I notice only 101 ;) I seek how 
many times 27 is contained in 101, and find between 3 and * 
4 times. I put 3 in the quotient, which, when the w<*rk is 
done, must be 3 hundred, because 101 is 101 hundreds, but 
disregarding this circumstance, I find how much 3 times 27 
is, and write it under 101.* 3 times 27 are 81 ; this subtract* 
ed from 101, leaves 20. By the side of 20 I bring down 
% the next figure of the dividend which was not used. This 
fnakes 202, for the next partial dividend. 1 seek how many 
times 27 is contained in this. I find 7 times. I write 7 in 
the quotient. 7 times 27 ace 1S9, which I subtract from 
202, and find a remainder 13. By the side of 13 I bring 
down 5, the other figure of the dividend, which makes -135 
for the last partial dividend. I find 27 is contained 5 times 
in this. I write 5 in the quotient. 5 times 27 are 1 35. 
There is no remainder, therefore the division is completed. 
Ans. 375 men. 

The operation in the above example is precisely the same, 
as in those wlMch precede it ; but it is more difilicult to dis- 
cover how many times the divisor is contained in the partjaJ 
dividends. When the divisor is still larger, the difficulty ir» 
increased. I shall next show how this difficulty may be ob- 
viated. 

In 31,755 days^ how many years, allowing 3(55 days to the 
year ? 

It is evident, that as many times as 305 is contained ir 
31,75.5, so many years there will be. 
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Operation, 
Dividend 31755 (335 divisor 
2920 -^ 
— ,-»- 87 qaotient. 

2555 

2555 



I observe that 365 cannot be contained in 317, therefore I 
mast take the four lefl hand figures, viz. 3175. In order to 
discover how many times 365 is contained in this, I observe, 
that 365 is more than 300, and less than 400. I say 300 is 
contained in 3100, or simply 3 is contained in 31, 10 times, 
but 365 being greater than 300, cannot be contained in it 
more than 9 times. Indeed if it were contained more than 
9 times, it must have been contained in 317, which is impos- 
sible. 400 is contained in 3100, (or 4 in 31) 7 times. This 
is the limit the other way, for 365 being less than 400, must 
be contained at least as many times. It is contained there- 
fore 7, or 8, or 9 times. The most probable are 8 and 9. I 
try 9. But instead of multiplying the whole number 365 by 
9, I say 9 times 300 are 2700, or simply 9 times 3 are 27 ; 
then subtracting 2700 from 3170, there remains 470 ; I then 
say, 9 times 60 is 540, or simply 9 times 6 is 54, which being, 
larger than 470, or 47, shows that the divisor is not contain* 
ed 9 times. I next try 8 times, and say as before, 8 \imes 
300 are 2400, which subtracted from 3170, leaves 770, then 
8 times 60 are 480, which not being so large as 770, shows 
that the divisor is contained 8 times. I multiply the whole 
divisor by 8 (which is in fact 80,) the product is 2920. This 
subtracted from 3175 leaves 255. I then bring down the 
other 5, which makes the next partial dividend 2^55. Now 
trying as before, I find that 3 is contained 8 times in 25, 
and 4 is contained 6 times. The limits are 6 and 8. It is 
probable that 7 is right. I multiply 365 by 7, and it makes 
2555, which is exactly the number that I want. If I had 
wished to try 8, I should have said 8 times 3 are 24, which 
taken from 25 leaves 1. Then supposing 1 to be placed 
before the next figure, which is 5, it makes 15. 6 is not 
contained d times in 15, therefore 365 cannot be contained 
6 times in 2555. The 'answer is 87 years. 

The method of trying the first figure of the divisor into 
the first figure, or the first two figures of the partial dividcn /, 

13 • 
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generally enables us to tell what the quotient figure musl 
be, within two or three, and it will always furnish the limits. 
Then if we try the second (igure, we shall always make the 
limits smaller ; if any doubt then remains, which will not 
often be the case, we may try the third and so on. 

Dimde 436940074 by 64237. 

Operation. 
Dividend 436940074 (64237 divisor. 
385422* 



6802 quotient. 



. 515180 
.513896* 

. . . 128474 
. . . 128474* 

Proof 436940074 

In this example I seek how many times 6, the first figuic 
of the diyisor, is contained in 43, the first two figures on the 
left of the dividend ; I find 7 times, and 7 is contained 6 
times. The limits are 6 and 7. 7 times o are 42, and 42 
from 43 leaves 1, which I suppose placed by the side of 6 ; 
thiflc makes 16. But 4, the second figure of the divisor, is 
not contained 7 times in 16, therefore 6 will be the first 
figure of the quotient. 

it is easy to see that this must be 6000, when the division 
is completed ; because there being five figures in the divi- 
sor, and the first figure of the divisor being larger than the 
first figure of the dividend, we are obliged to take the six 
first figures of the dividend for the first partial dividend ; and 
the dividend containing nine figures, the right hand figure 
of this partial dividend, is in the thousands' place. I write 
6 in the quotient, and multiply the divisor by it, and write 
the result under ^he dividend, so that the first figure on the 
right hand may stand under the sixth figure of the dividend, 
counted from the left, or under the place of thousands. This 
product, subtracted from the dividend as it stands, leaves a 
remainder 51518 ; by the side of this I bring down the next 
figure of the dividend, which is 0, and the second partial 
dividend is 515180. Trying as before with the 6, and then 
with the 4, into the first figures of this partial dividend, I 
find the divisor is contained in it 8 (800) times. I write 8 



r" 



IX. DIVISION. 151 

in the quotient, then multiplying and subtracting as before, I 
find a remainder 1284. I bring down the next figure of the 
dividend, which gives 12847 for the next partial dividend. I 
find that the divisor is not contained in this at ail. I put 
in the quotient, so that the other figures may stand in their 
proper places, when the division is completed. Then I bring 
down the next figure of the dividend, which gives for a par- 
tial dividend, 128474. The divisor is contained twice i« 
this. Multiplying and subtracting as before, I find no re- 
raaindei. The division therefore is completed. 

Proof. It was observed in the commencement of this 
A.rt. that division is proved by multiplying the divisor by the 
quotient. This is always done during the operation. In the 
last example, the divisor was first multiplied by 6 (6000,) and 
then by 8 (800,) and then by 2 ; we have only to add these 
numbers together in the order they stand in, and if the work 
is right, this sum will be the dividend. The asterisms show 
the numbers to be added. 

From the above examples we derive the following general 
rule for division : Place the divisor at the right of the divi- . 
dend, separate them by a mark, and draw a line under the 
divisor, to separate it from the quotient. Take as many 
figures on the left of the dividend as are necessary (o zontcdn 
tJie divisor once or more. Seek how many times the first fi^ 
ure of tJie divisor is contained in the firsts or two first figures 
of these, then increasing the first figure of the divisor by one, 
seek haw many times that is contained in the same figure 
or figures, lake the figure contained within these limits, 
which appears the most probable, and multiply the two left 
hand figures of the divisor by it ; if that is not sufficient to 
determine^ multiply the third, and so on. When tin first 
figure of the quotient is discovered, multiply the divisor by it, 
and subtrcct the product from the partial dividend. Then 
write the next figure of the dividend by the side of the re- 
mainder. This is the next partial dividend. Seek as before 
how many times the divisor is contained in this, and place the 
result in the quotient, at the right of the other quotient figurey 
then multiply and subtract, as before ; and so on, until all 
the figures of the dividend have been used. If it happens 
that any partiat dividend is not so large as the divisor, a zero 
must be put in the quotient, and the next figure of the divi- 
dend written at the right of the partial dividend. 

Note. If the remainder at any time should exceed the 
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divisor, the quotient figure must be iocreased, and the niul- 
tiplication and subtraction must be performed again. If the 

f)roduct of the divisor, by any quotient figure, should be 
arger than the partial dividend, the quotient figure must 
Oe diminished. 



Short Division, 

W^hen the divisor is a small number, the operation of divi- 
sion may be much abridged, by performing the multiplica- 
tion and subtraction in the mind without writing the results. 
In this case it is usual to write the quotient under the divi- 
dend. This method ig called short division, 

A man purchased a qtuuUity of jlour for 304*5 dollars, ai 
7 dollars a barrel. Hoio many barrels were there ? 

Long Division. Short Division^ 

3045 (7 3045 (7 



28 



435 435 



24 
21 



35 
35 



In short division, I say 7 into liO, 4 times ; 1 write 4 un- 
derneath ; then I say 4 times 7 are 28, which taken from 30 
leaves 2. I suppose the 2 written at the left of 4, which 
nakes 24 ; then 7 into 24, 3 times, writing 3 underneath, I 
tey 3 times 7 are 21, which taken from 24 leaves 3. I sup- 
pose the 3 written at the left of 5, which makes 35 ; then 7 
in 35, 5 times exactly ; I write 5 underneath, and the divi- 
sion is completed. 

If the work in the short and long be compared together, 
they will be found to be exactly alike, except in the short it 
is not written down. 

X. Hoto many yards of clothe at 6 dollars a yard^ may 
be bought for 45 d4fllars 1 



X. DIVISION. 153 

42 dollars will buy 7 yards, and 48 dollars will buy 8 yards. 
45 dollars then will buy more than 7 yards and less than 
8 yards, that is, 7 yards and a part of another yard. As 
cases like this may frequently occuf , it is necessary to know 
what this part is, and how to distinguish one part from 
another. ^ 

When any thing, or any number is divided into two equal 
parts, one of the parts is called the half of the thing or num- 
ber. When the thing or number is divided into three equal 
parts, one of the parts is called one third of the thing or 
number ; when it is divided into four equal parts, the parts 
are called fourths ; when into five equal parts, fifthsy &c. 
That is the parts always take their names from the number 
of parts into which the thing or number is divided. It is 
evident that whatever be the number of parts into which the 
thing or number is divided, it will take all the parts to make 
the whole thing or number, l^hat is, it will take two halves, 
three thirds, four forths, five fifths, &c. to make a whole 
one. It is also evident, that the more paru> a thing or num- 
ber is divided into, the smaller the parts wiil be. That is* 
halves are larger than thirds, thirds are larger than fourths, 
and fourths are larger than fifths, &.c. 

W^hen a thing or number is divided into parts, any num- 
ber of the parts may be used. When a thing is divided into 
three parts, we may use one of the parts or two of them. 
When it is divided into four parts, we may use one, two, or 
three of them, and so on. Indeed it is plain, that, when any 
thing is divided into parts, each part becomes a new unit, 
and that we may number these parts as well as the things 
themselves before they were divided. 

Hence we say one third, two thirds, one fourth, twa 
fourths^ three fourths, one fifth, two fifths, three fifths, &c. 

These parts of one are called fractions, or broken num- 
bers. They may be expressed by figures as well as whole 
numbers ; but it requires two numbers to express them, one 
to show into how many parts the thing or number is to be 
divided (that is, how large the parts are, and how many it 
takes to make the whole one) ; and the other, to show how 
many of these parts are used. It is evident that these num- 
bers must always be written in such a manner, that we may 
know what each of them is intended to represefit. It is 
agreed to write the numbers one above the other, with a 
ine between them. The number below the line shows into 
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how many parls the thing or number is divided, and the 
number above the line shows how many of the parts are 
used. Thus f of an orange signifies, that the orange is divid- 
ed into three equal parts, and that two of the parts or pieces 
are used, j^ of a yard of cloth, signifies that the yard is sup- 
posed to be divided into five equal parts, and that three of 
these parts are used. The number below the line is called 
the denominator y because it gives the denomination or name 
to the fraction, as halves, thirds, fourths, &c. and the num- 
ber above the line is called the numerator^ because it shows 
how many parts are used. 

We have applied this division to a single thing, but it 
often happens that we have a number of things which we 
consider as a bunch or collection, and of which we wish to 
taice parts, as we do of a single thing. In fact it frequently 
happens that one case gives rise to the other, so that botjfi 
kinds of division happen in the same question.^ 

If a barrel of cider cost 2 dollars^ what win \ of a barrel 
cost? 

To answer this question, it is evident the number two 
mucfit be divided into two equal parts, which is very easily 
done. I of 2 is 1. 

Again, it may be asked, if a barrel of cider cost 2 dollars^ 
what part of a barrel will one dollar buy f 

This question is the reverse of the other. But we have 
iusC seen that 1 is ^ of 2, and this enables us to answer the 
question. It will buy } of a barrel. 

If a yard of cloth cost 3 dollars, what wiU \ of a yard 
cost ? What toiU ^ of a yard cost 1 

If 3 dollars be divide!! into 3 equal parts, one of the parts 
vili be 1, and two of the parts will be 2. Hence J of a 
lard will cost 1 dollar, and f will cost 2 dollars. 

If this question be reversed, and it be asked, what part of 

yard can be bought for 1 (k)llar, and what part for 2 dol* 
ars ; the answer will evidently be ^ of a yard for 1 dollar, 
and I for 2 dollars. 

It is easy to see that any number may be divided into as 
many parts as it contains unitS; and that the numoer of units 
Ased will be so many of the parts of that number. Hence if 
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it be asked, what part of 5, 3 is, we say, ^ of 5, because I id 
^ of 5, and 3 is three times as much. 

We can now answer the question proposed above, riz. 
How many yards of cloth, at 6 dollars a yard, may be bought 
for 45 dollars 1 

42 doUars will buy 7 yards, and the other 3' dollars will 
buy } of a yard. Ans. 7j yards, which is read 7 yards and 
} of a yard. 

A fnan hired a labourer for 15 dollars a month ; at the end 
of the time ogreed upon, he paid him 143 dollars. How 
many months did he work ? 

Operation. 
143 (15 
Price of 9 months 135 — 

9j*y months. 

Remainder 8 

The wages of 9 months is 135 dollars, which subtracted 
from 143, leaves 8 dollars. Now 1 dollar will pay for ^j o^ 
a month, consequently 8 dollars will pay for j^ of a .month 
Ans. 9/j months. 

Note. The number which remains after division, as S in 
this example, is called the remainder. 

4^ 97 dollars a ton^ how many tons of iron may be bought 
for 2467 dollars ? 

Operation. 
2467 (97 

194 

25Jf tons. 

527 
485 

Remainder 42 dollars. 

After paying for 25 tons, there are 42 dollars left. I floi- 
lar wiH buy -^ of a ton, and 42 dollars will buy J^f of a toil. 
How many times is 324 contained in 18364 ? 

Operation. 
18364 (324 

1620 

56|f5 times 



2164 
1944 



Remainder 220 
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It is contained ^ times and 220 over. 1 is ^l^ of 324» 
and 220 is |f f of 324. Ans. 5% times and f |f of another 
time. * 

From the above examples, we deduce the foOowing gene- 
lal rule for the remainder : Whtn the division is petjarmed, 
as far as if can be, if tJiere is a remainder, in order to hoot 
the true quotient^ UfHte the remainder over the divisor Jn the 
form of a fraction, andjmnez it to the quotient. 

XI. We observed in Art. V. that when the multiplier ia 
10, 100, 1000, &c. the multiplication is performed by an- 
nexing^ the zeros at the right of the multiplicand. In like 
manner when the divisor is 10, 100, 1000, &c. division may 
be performed by cutting off as many places' from the right of - 
the dividend as there are zeros in the divisor. 

At \0 cents a pound, how many pounds of meat may he 
bought for 64 cents 7 

The 6 which stands in tens* place shows how many times 
ten is contained in 60, for 60 signifies 6 tens, and the 4 
shows how many the number is more than 6 tens, therefore 
4 is the remainder. The operation then ma? be performed 
thus, 6.4. The answer is 6 ,-% pounds^ 

A man has 2347 Tb. of tobacco^ which he wishes to ] ut 
into boxes containing 100 lb. each ; how many boxes will it 
take ? 

It is evident that 100 is contained in 2300, 23 times, con- 
sequently it will take 23 boxes, and there will be 47 lbs. 
lofl, which will fill -^^ of another box. The operation may 
\)e performed thus, 23.47. Answer 23^^ 

In general if one figure be cut off from the right, the tens 
will be brought into the units' place, and hundreds into the 
tens' place, &c. If two figures be cut off, hundreds are 
brought into the units' place, and thousands into the tens' 
place, d&c. %f^d if three figures be cut off, thousands are 
brought into the units' place, d&c. that is, the numbers will 
be made 10, 100, or 1000 times less than before. 

Hence to divide by 10, 100, 1000, ^'c. cut off from the 
right of the dividend as many figures as there are zeros in 
the divisor. The remaining figures unU be the quotient, and 
thi figures cut off unll be the remainder^ which m»'^t be torit" 
ten over the divisor, and annexed to the quotient. 
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XII. We observed in Art X, that any two numbers be» 
ing given, it is easy to tell what part of the- one the other is*' 
Thus : 

What part of IQ yards art 3 yards ? Ans* ^ ^ -fv ^'^^i 
wid 2 is -^ of ten* 

What part of 237 barrels is 83 barrels f Ans. 1 is j^^j 
of 237, and 82 is ^^V ^f ^37. 

Fractions are properly parts of a unit, but by extensios 
the terra fraction is often applied to numbers larger than 
unity. This happens when the numerator is larger than the 
denominator, in which case there are more parts taken than 
are sufficient to make a unit. All fractions in which the 
numerator is equal to the denominator, as |, |, ^, \^, &«. 
are equal to unity ; all in which the numerator is lesb than 
the denominator are less than unity, anu are called proper 
fractions ; all in which the numerator is greater than the de- 
nominator, are more than unity, and are called improper 
fractions. Thus J, y, y, are improper fraction's. 

The process of finding what part of one number anotlier 
number is, is called finding their ratio* 

What IP the ratio of 5 bushels "to 3 bushels, or of 5 to 3 1 
This is tlie same as to say, what part of 5 is 3 ? The ansivei 
is ^. The ratio of 5 to 3 is |^. 

What part of 3 is 5 7 Answpr 4. The rafio af 2 to h 

What is the ratio of 35 yards to 17 yards. Answer J^, 

What is the ratio of \1 to 35 / Answer J 5. 

To find tchot pan of one number another is, make the 
number which h called the part {whether it be the larger or 
smaller) the numerator of a fraction, and the other number the 
denominator^ . ' 

Also to find the ratio of one number to another, make the 
number which is expressed first the demt^fynatot, and the 
ether the numerator, 

XIII. A gentleman gave | of a dollar each to 17 pooi 
persons ; how many dollars did it take ? ., 

It took y of a dollar. But 4 of a dollar make a dollar, 
consequently as many times as 5 is contained in 17, so many 
dollars it is. 5 is contaiii(;d 3 tiknes in 17,. and 2 over 

II 



/ 
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That 19, y make 3 dollars, and there are ^ of another dol- 
lar. Ans. 3| dollars. 

If 1 man consttme -^-g of a barrel qfjlour in a week, how 
mttfty barrels will an army of 537 men consume in the same 
time? 

TJiey will consume ^^. Jf of a barrel make a barrel, 
therefore as many times as 35 is contained in 537, so manj 
barrels it is. 

537 (35 

35 

15JI barrels. Ans. 

187 

175 

12 

35 is contained \5 times in 537 and 12 oYer, which is j^ 
of another barrel. 

Numbers like 3 J, 15^f , which contain a whole number 
aad a fraction, are called mixed numbers. The' above pro- 
cess by which y was changed to 3f, and ^^y to 15^, is. 
caUed reducing improper fractions to whole or mixed num* 
bers. 

Since the denominator always shows how many of the 
parts make a whole one, it is evident that any improper frac- 
tion may be reduced to a whole or mixed number, by the fol- 
lowing rule : Divide the numerator by the denominator j and 
the quotient will be the whole number. If there he a retnain- 
der, tirrite it over the denomincdor^ and annex it to the qno^ 
tienfy and it will form tfie mixed number required, 

XIV. It is sometimes necessary to change a whole or a 
ntiaced number to an improper fraction. 

A man distributed 3 dollars among some beggars, giving 
them 'l of a dollar apiece ; how many received the money 7 
That is, in 3 dollars, how many fifths of a dollar ? 

Each dollar was divided equally among 5 persons, conse- 
quently 3 dollars were given to 15 persons. That is, 3 dol- 
lars are equal to y of a dollar. 

A man distributed 18f bushels of wheat among some poor 
persons, giving them \ of a bushel each ; how many persons 
were there ? 
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This questioa is the same as the foUowing : 

In 18^ bushels, how nCany if qf a bushel? That is, haw 
many lihs of a bushel ? 

In 1 bushel there are ^, consequently in IS bushels there 
are 18 times 7 sevenths ; that is, ^^^, and ^ Qiore make ^4'" 
Answer 129 persons. 

Reduce 28^|- to an impropet fraction. Thai is, in 28^ 
h»w many ^. 

Since there are |? in I, in 28 there muet be 28 limes as 
many. 28 times 25 ^e 700, and 17 more are 717. Ans. 

717 
f 5 • 

Hence to reduce a whole number to an improper fraction 
with a given denominator, or a mixed number to an impro|>er 
fraction : multiply the whole number by the denominator, and 
if it is a mixed number add the numerator of the fraction, 
and write the result over the denominator, 

XV. A man hired 7 labourers for 1 day and gave them 
i of a dollar apiece ; how many dollars did he pay the 
whole T 

If we suppose each dollar to he divided into 5 equal parts, 
it would lake 3 parts to pay I man, 6 parts lo pay 2 men, 
&c. and 7 times 3 or 21 parts, thai is, y of a dollar lo pay 
the whole. V ^^ ^ dollar are 4| dollars. Ans. 4^ dollars. 

A man bought 13 bushels of grain^ at ^ of a dollar a 
bushel ; how many dollars did it come to ? 

^1 of a dollar are 5 shillings. 13 bushels at 5 shillings a 
bushel, would come to 65 shillings, which is 10 dollars aad 
5 shillings. 

Tn the first form, 13 times J of a dollar are Y of a dollar; 
that is I Of dollars, as before. 

A man found by experience, that one day with another, 
his horse would consume ^ of a bushel of oats ifi a day ; how 
many bushels would hs consume in 5 weeks or S5 days 1 

If we suppose each bushel to be divided into J>7 equal 
parts, he would consume 13 parts each day. In 35 days he 
would consume 35 times 13 parts, which is 455 parts. Hut 
the parts are 37ths, therefore it is Yt ^=^ l''^ Vi l^iishels. 



wo ARITHMETIC. Pari 2 

35 
13 

105 
35 

— W = 1«J* 
455 

This process is called muUiplying a fraction hy a whoU 
number. 

MuUiply tVA h ^ 

The fraction ^^ signifies that 1 is divided into 1372 
equal parts, and that 253 of those parts are used. To mul* 
tiply it by 48, is to take 48 tiroes as many parts, that is, to 
multiply the numerator 253 by 48. 

253 

48 

2024 
1012 



12144 

The product of 253 by 48 is 12144 ; this written over the 
denominator is WtV' which being reduced is 8|^5 1* -^"s. 

To multiply a Craction then, is to multiply the number of 
parts used ; hence the rule : multiply the numerator and 
write the product over the denominator. 

Note. It is generally most convenient, when the immera- 
tor becomes larger than the denominator, to reduce the frac- 
tion to a whole or mixed number. 

It is sometimes necessary to multiply a mixed number. 

Bought 13 tons of iron, at 97^4 ^iiors a ton ; what did 
U come to 7 

In this example the whole number and the f/action must 
be multiplied separately. 13 times 97 are 1261. 13 times 
}4 are Vf » ^^^ ^^ ^¥r^ ^^^ ^^^^^ to 1261 makes 1265 J 4 
dollars. Ans. 
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Operation* 
14 _ 
13 

14 

1261 182 

1261 + 4f 4 = 1265J4 dolls. 
Hence, to multiply a mixed number : multiple/ the whole 
mtmber and the fraction separately ; the7i reduce the fraction 
to a whole or mixed nuniber, and add it to the product of the 
whole number* 

XVI. We have seen that single things may be divided 
into parts, and that numbers may be divided iut® as many 
parts as they contain units ; that is, 4 may be divided into 4 
parts, %into 7 parts, &c. It now Kem^ins to be shown, how 
every number may, be divided into any number of etjual 
parts. 

ijT 3 yards of cloth cost 12 dollars, what is that a yard? 

It is evident that the price of 3 yards must be divided into 
3 equal parts, in order to have the price of 1 yard. That is, 
^ of 12 mast be found. 

We know by the table of Pythagoras, that 3 times 4 are 
12, therefore ^ of 12, or 4 dollars is the price of 1 yard. 

If 5 yards of cloth cost 45 dollars, what is that a yard f 

I yard will cost J of 45 dollars. 5 times 9 are 45, there- 
fore 9 is ^ of 45, or the price of 1 yard. 

The two last examples are similar to the first example 
Art. 9. If we take I dollar for each yard, it will be 5 dol- 
lars, then one for each yard again, it will be 5 more, and so 
on, until the whole is divided. The question, therefore, is 
to see how many times 5 is contained in 45, and the result 
will be. a number that, is contained 5 t'mes in 45. 5 is con- 
tained 9 times, therefore 9 is contained 5 times in 45. This 
is evident also from Art. III. JVken a number, therefore, is 
to be divided into parts, it is done by division. TIte nu/nber 
to be divided is the dividend, the number of parts th( divisor^ 
and the quotient is one of the parts. 
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A man atoned a share in a bank worth 136 dollars, mid 
told ^of it; how many dollars did he sell it for ? 

136 (2 

Ana. 68 dollars. 

2 is contained 68 times in 136, therefore 2 times 68 are 
136, consequently 68 is ^ of 136. 

A ticket drew a prize of 2,845 dollars, of which A owmid 
} ; what was his share ? 

2845 (5 

Ans. 569 dollars. 

Since 5 is contained 569 times in 2,845, 5 times 569 are 
equal to 2,845, therefore 569 is ^ of 2,845. Division may 
be explained, as taking a part of a number. In the above ex- 
ample I say, i of 28(00) is 5(00) and 3(00) over. Then 
supposing 3 at the left of 4, I say, | of 34(0) is 6(0) and 
4(0) over. Then | of 45 is 9. Writing all together it 
makes 569, as before. The same explanation will apply 
when the divisor is a large number. 

Bought 43 tons of iron for 4;171 dollars ; how much was 
it a ton? 

1 ton is ^ part of 43 tons, therefore the price of 1 too 
will be ^ part of the price of 43 tons. 

4171 (43 
387 - 

97 dollars. 

301 
301 



Thoo men A and B traded in company and gained 456 
dollars, of which A was to have f and B { ; what was the 
share of each ? 

The name of the fraction shows how to perform this ex- 
ample, f of 456 signifies that 456 must be divided into 8 
<H|ual parts, and 5 of the parts taken. \ of 456 is 57, 5 
times 57 are 285, and 3 times 57 are 171. A's share 285, 
<<nd B's 171 dollars. 



I 
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456 (S 67 

3 

67 

6 B*8 share 171 doHan. 

A'b share 285 dollars. 

• « 

A man bought 68 barrels of pork for 1224 dollars^ and 
$§ld 47 parrds, at the same rate that he gave for it. How 
miich did the 47 barrels conie to ? 

To answer this question it is necessary to find the price 
of 1 Ibarrel, and then of 47. 1 barrel costs ^ of 1224 dol- 
lars, and 47 barrels cost fi of it. ^V of 1224 is 18. 47 
times are 18 are 846. Ans. 846 dollars. 

To find any fractional part of a number ^ diotde the num^ 
her by the denoitdnaior of the fraction^ and multiply the quo* 
Uent by the numerator. 

A man bought 5 yards of cloth for 28 dollars ; what was 
that a yard 7 

\ of 25 is 5, and \ of 30 is 6. ^ of 28 then must be be- 
tween 5 and 6. 

Cases of this kLid frequently occur, in which a nuHkber 
cannot be divided into exactly the number of parts proposed, 
except by taking fractions. But it may easily be done by 
fractions. 

I of 25 dollars is 5 dollars. It now remains to fiud \ of 
3 dollars. Suppose each dollar divided into 5 equal parts, 
and take 1 part from each. That will be 3 parts or | of a 
dollar. Ans. 5| dollars, f of a dollar is f of 100 oents, 
which is 60 cents. Ans. $5.60. 

A man had 853 lb, of butter ^ which he wished to divide 
into 7 equal parts ; how many pounds would there be in each 
part ? 

4- of 847 lb. is 121 lb. Then suppose each of the 6 
remaining pounds to be divided idto 7 equal parts, and take 
1 part from each ; that will be 6 parts, or f of a pound. 

Ans. 12U. 

853 (7 - 

121f lb. Ans. 
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A taan haoing traveUed 47 day s^ found thai he had travel- 
led 1800 tmles ; how many miles had he travelled in a day 
on on average? How many miles would he -travel in 53 
days, ai that rate t 

In one day he travelled j\ of 1800 miles, and in 53 days 

he would travel |4 ^^ ^^ ^r ^^ ^^^ ^ ^> ^^^ ^^ ^^®^* 
^ of 1 is 7^^ -^ of 14 is 14 times as much, that is, ^. lo 
one day he travelled 38^ miles. In 53 days he would 
travel 53 times 38^ miles. 

1800 (47 

141 



390 
376 

14 



38^ miles in 1 day 





38 


53 








53 


14 






day. 


114 

190 

2014 


212 
53 

742 






+ 


15ii 




w 


= 15H 



Ans. 2029|^ miles in 53 days. 

Hence to divide a liumber into parts ; divide it by the 
number of parts required^ and if there he a remainder, make 
it the numerator of a fraction^ of which the divisor is thedt- 
nominator. 

N. B. This rule is substantially the same as the rule in 
Art.X. 

When one part is found, any number of the parts may be 
found Ly multiplication. 

It was shown in Art. X. that, in a fraction, the denomina- 
tor shows into how many parts 1 is supposed to be divided, 
and that the Lumerator shows how many of the parts are used. 
It will appear from the following examples, that the numerator 
is a dividend, and the denominator a divisor, and that the 
fraction expresses a quotient. The denominator shows into 
how many parts the numerator is to be divided. In this maa- 
ner division may be expressed without being actually per- 
formed. If the fraction be multiplied or divided, the quo- 
tient will also be multiplied or divided. Hence division may 
be first expressed, and the necessary operations performed on 
the quotient, and the operation of division itself omitted, 
until the last, which is oflen more convenient. Also^ when 
the divisor is larger than tlie dividend, division may be ex 
pressed, though it cannot be performed. 
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A gentleman wishes to divide 23 barrels of jUmr equaUff 
among 57 families ; how much must he give them apiece f 

In this example, the divisor 57 is greater than the divi- 
dend 23. If he had only 1 barrel to divide, he could give 
them only -^ of a barrel apiece ; but since he had 23 bar- 
rels, he can give each 23 times as much, that is, f^ of a 
barrel. 

Hence it appears that ^ rightly expresses the quotient of 
23 by 57. 

If it be asked how many times is 57 contained in 23 1 It 
is not contained one time, but |f of one time. 

J/* 10 lbs, of copper cost 3 dollar s^ what is it per lb, ? 

Here 3 must be divided by 10. ^ of 1. is -|V, and ^\f of 
8 must be y^ Ans. -^^^ of a dollar, that is, 30 cents. 

At 43 dollars per hhd., what would be the price of 25 galls, 
of gin? 

25 galls, are j-f of a hogshead. To find the price of 1 
gallon is to find ^ of 43 dolls., and to find the price of 25 
gatis. is to find f^ of 43 dolls. ^ of 1 is ^, ^ of 43 is 43 
times as much, that is, f^. i^ is 25 times as much as ^, 

that is, 25 times |^. 25 times f| ^^ 'tF =^ ^Vs ^^^'^• 
Ans. 

If 5 tons of hay cost 13S dolls, what cost 3 tons ? 

3 tons will cost | of 133 dolls. This may i>e done as fol- 
lows. ^ of 138 is 27|, and 3 times 27|, are 82^ dolls. 
Ans. Or, 

Expressing the division, instead of performing it, j- of 138 
U '4*. I of 138 are 3 times 4», that is, *|* = 82} dolls, 
as before. 

IVote, } of 138 by the above rule is 27f . But the same 
result will be obtained, if we say, | of 138 is >^^, for ^ j* 
are equal to 27*}. 

The process in this Art. is called muhipfying a whole mm^ 
ber by a fraction. Multiplication strictly speaking is re- 
peating the number a certain number of times, but by exten 
sion, it is made to apply to this operation. The definition 
of multiplication, in its most extensive sense, is to take one 
number y as many times as one is contained in another manr 
ber. Therefore if the multiplier be greater thai! 1, the pro- 
duct will be greater than the multiplicand ; but if the multi- 
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• 

pliei be only a part of 1, the product will be only a part of 
the multipHcand. 

It was observed in Art. III. that when two whole nuinliers 
are to be multiplied together, either of them may be made 
the multiplier, without affecting the result. In the same 
manner, to multiply a M'hole number by a fraction, is the 
same as to multiply a fraction by a whole number. 

For in the last example but one, in which 43 was multi- 
plied by f I, 25 and 43 were multiplied together, and the 
product written over the denominator 63, thus ^f^^. The 
same would have been done, if f | had been multiplied by 
43. 

In the last example also, 138 was multiplied by |. The 
result would have been the same if f had been multiplied by 
138. 

This may be proved directly. 

It is required to find |f of 43. Hon is |f , fj of 43 
must be 43 times as much, that is, 43 times |f, or 'f-p r= 
17^^. So also I of 1 is I, I of 138 must be 138 times as 
much, that is, 138 times f , or ♦j^'* = 82 J, 

Hence to multiply afrcLction by a whole number, or a v*hoU 
number by a fraction ; multiply the whole number and the nai- 
merator of the fraction together, and write the product aver 
the denominator of the fraction, 

XVII. If 3 yards of cloth cost iofa dollar, what is that 
a yard 7 ^ 

f are 3 parts. \ of 3 parts is 1 part Ans. ^ of a dollar. 

A man divided \^ of a barrel of four equally among 4 
families ; how much did he give them apiece 7 

If are 12 parts. \ of 12 parts is 3 parts. Ans. ^^ of a 
barrel each. 

This process is dividing a fraction by a whole number. A 
fraction is a certain number of parts. It is evident tLat any 
number of these parts may be divided into parcels, as well as 
the same number of whole ones. The numerator shows 
how many parts are used ; therefore to divide a fraction, di- 
vide the numerator. 

But it generally happens that the numerator cannot be 
exactly divided by the number, as in the folllowing example. 

A boy u^shes to divide ^ of an orange equally between two 
other boys ; how much must he give them apiece ? 
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If he had 3 oranges to divide, he might give them I apiece, 
and then divide the other into two equal parts, and give one 
part to each, and each would have 1^ orange. Or he might 
cut them all into two equal parts each, which would make 
six parts, and Igive 3 parts to each^ that is, | = 1^, as before. 
But according to the question, he has ^ or 3 pieces, conse- 
quently he may give 1 piece to each, and then cut the other 
into two equal parts, and give 1 part to each, then each will 
have I and ^ of ^. But if a thing be cut into fqur equal 
parts, and then each part into two equal parts, the whole will 
be cut into 8 equal parts or eighths ; consequently ^ of ;^ is 
j-. Each will have ^ and ^ of an orange. Or he may cut 
each of the three parts into two equal parts, and give ^ of 
each part to each boy, then each will have 3 parts, that is |. 
Therefore J of ^ is f . Ans. ^. 

A man divided jofa barrel offiour equally between 2 /a- 
bourers ; what part of the whole barrel did he give to each 7 

To answer this question it is necessary to find ^ of j. 
If the whole bdrrel be divided first into 5 equal parts or fifths, 
and then each of these parts into 2 equal parl^, the whole 
will be divided into 10 equal parts. Therefore, J of ■} is ^V 
Ho gave them ^^ of a barrel apiece. 

A man otonifig j of a share in a bank, sold i of his part ; 
what part of the whole share did he sell ? 

If a share be first divided into S equal parts, and then each 
part into 3 equal parts, the whole share will be divided into 
24 equal parts. Therefore | of ^ is j'^j, and ^ of J is 7 times 
as much, that is, ^. Ans. •^^. 
Or since J z=: ^, J = f i, and ^ of ^ = jV 
In the three last examples the division is performed by 
multiplying the denominator. In general, if the denomina- 
tor of a fraction be multiplied by 2, the unit will be divided 
into twice as many parts, consequently the parts will be only 
one half as large as before, and if the same number of the 
small parts be taken, as was taken of the large, the value of 
the fraction will be one half as much. If the denommator 
be multiplied by three, each part will be divided into throe 
parts/ and the same number of the parts being taken, the 
fraction will be one third of the value of the first. Finally, 
if the denominator be multiplied by any number, the parts 
will be so many times smaller. Therefore, to divide afrac 



of ^ 
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tion^ if the numerator cannot he divided exactly hy the divi- 
sor , multiply the denominator by the divisor. 

A num divided fyofa hogshead of wine into 7 equal parts, 
in order to put it into 7 vessels ; what part of the whole hogS" 
head did each vessel contain 7 

The answer, according to the aKove rule, is yf^. The 
propriety of the answer may be seen in this manner. Sup- 
pose each 16th to be divided into 7 equal parts, the parts will 
be l]2th8( From each of the ^j take one of the parts, and 
you will have 5 parts, that is y^^-. 

A man owned -^ of a ship^s cargo ; hut in a gale the cap- 
tain was obliged to throw overboard goods to the amount of 
^ of the whole cargo. What part of the loss must this man 
sustain 7 

It is evident that he must lose ^ of his share, ' that is, | 

7 

I of yV = tH* t ^^ tV = tJt' ^^^ ^ nixxsi be 4 times as 
much, that is, ■^•^^. Ans. -jVj« of the whole loss. 

Or it may be said, that smce he owned ^ of the ship, he 
must sustain -f^ of the loss, that is, -ft of f. -^j of -J =: yj^-, 
ft^ of I == yj^, and -ft is 7 times as much, that is, f^^^ jLs 
before. 

This process is multiplying one fraction hy another, and is 
sin'-ftT to multiplying a whole number by a fraction, Art. 
XVI. If the process be examined, it nil! be found that the 
d<;n3minators were multiplied together for a new dcuomina- 
tor, and the numerators for a new numerator. In fact to take 
a fraction of any number, is to divide the number by the de- 
nominator, and to multiply thr quotient by the numerator. 
But a fraction is divided by multiplying its denominator, and 
multiplied by multiplying its numerator. We have seen in 
the above example, that when two fractions are to be multi' 
plied, either of them may be made multiplier, without affect- 
iug the result. Therefore, to take a fraction of a fraction, 
that iSf to multiply one fraction hy another, multiply tJte de^ 
nenominators together for a new denominator, and the numo' 
rotors for a new numerator. 

If 7 dollars will buy o? bushels of rye, how much will I 
dollar buy 7 Umo much toill 15 dollars buy 7 

1 dollar will buy -f of 5J bushels. In order to find 4- of it, 
5| must be changed to eighths. 5| zir y. j of y = J?. 
I dollar will buy |J of a bushel. 15 dollars will buy 15 
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times as much. 15 limes fg — «,V=^*!6- ^ns. llf| 
busheJs. 

If 13 bbls. of beef cost 95J dollars, what mil 25 Ibh 
cost ? 

] bbl. will cost ^ of 95| dollars, and 25 bbls. will cost ^ 
of it. To find this, it is best to multiply first by 25, andth^ 
divide by 13. For J J of 95J is the same as j^^ of 20 timev 
95}. 

Operation* 

95| X 25 = 2396 J. 239(>J (13 

13 



109 
104 



IS^tj^ 



v% 



56 
52 

4| = V- Ans. 184jV\ dolls. 

In this example I divide 2396^ by 13. I obtain a quo- 
tient (84, and z. remainder 4|^, which is equal to ^ . Then 
\-* divided by 13, gives f'^j, which I annex to the quotient, 
and the division is completed. 

The examples hitherto employed to illustrate the diviBioti 
of fractions, have been such as to require (he division of the 
fractions into parts. It has been shown (Art. XVI.) that 
the dwision of whole numbers is f)erformed in the same man- 
ner, whfither it be required to divide the number into parts, 
or to fiad how many, times one number is contained in 
another. It will now be shown that the same is true with 
regard to fractions. 

.4^ 3 dollars a barrel , how many barrels of cider may be 
binsfht for 8 J dollars ? 

'f he numbers must be reduced to fifths, for the same rea- 
son that they must be reduced to pence, if one of the num- 
bers were given in shillings and pence. 

3 rrr y , and 8| = y. As many times as »/ are contain- 
ed in Vi ^^^8t is, as many times as 15 are contained in 43, S9 
nany barrels may be bought. ' 

Expressing the division ^r=:2||. Ans. 2\§ barrels. 
This result agrees with the manner explained above. For 
S-if was reduced to fifths, and the denominator 15 was formed 
by niidtiplyjng the denominator 5 bv the <Iivisor 3. 

15 
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How many times is 2 contained in 1^ 1 

2 = y ; 14 is contained in 5, -^ of one time. The 8aBM 
result may be produced by the other method. 

XVIII; We have seen that a fraction may be divided by 
'maltiplying its denominator, because the parts are made 
•mailer. On the contrary, a fraction may be muhiplied by 
dividing the denominator, because the parts will be made 
larger. If the denominator be divided by 2, for instance, 
the denominator being rendered only half as large, the unit 
will be divided into only one half as many parts, consequently 
the parts will be twice as large as before. If the denominator 
be divided by 3, the unit will be divided into only one third 
as many parts, consequently the parts will be three times as 
large as before, and if the same number of these parts be 
taken, the value of the fraction will be three times as great, 
and so on. 

If I lb. of sugar cost i of a dollar^ what unU 4 lb. cost ? 

If the denominator 8 be divided by 4, the fraction becomes 
^ ; that is, the dollar, instead of being divided into 8 parts, 
is divided into only 2 parts. It is evident that halves are 4 
times as large as eighths, because if each half be divided into 
4 parts, the parts will be eighths. Ans. \ doll. 

If it be done- by multiplying the numerator, the answer is 
J, which is the same as ^, for I = 1, and ^ of f = -f. 

If 1 lb. of figs cost -^ of a dollar, what mil 7 lb. cost ? 

Dividing the denominator by 7, the fraction becomes f . 
Now it is evident that fourths are 7 times as large as twenty- 
eighths, because if fourths be divided into 7 parts, the parts 
will be twenty-eighths. Ans. J dolls. 

Or multiplying the numerator, 7 times ^\ is f ^. But -J 
=: y^g., and J = f|, so that the answers are the same. 

Therefore, to multiply a fraction, divide the denominatot, 
when it can be done without a remainder. 

Two ways have now been found to multiply fractions, and 
two wavs to divide them. 

To multiply a fraction )^^i The numerator^ Art. 15. 
7'o divide a fraction S^^'^i ^-^'« denominator. Art. 17. 

To divide a fraction K4. .^ f ^^^ numerator. Art. 17. 
To multiply a fraction ) i$ g ( The rlejiominator. Art. IH. 
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XIX. We observed a remarkable circurnsiaiice in the 
last article^ viz. that J = | and J = |^, This will be tbund 
very important in what follows. 

A man having a cask of toine^ sold ^ of it at one time^ and 
I of it at another f hoto mueh had he left ? 

I and J cannot be added together, because the parts are 
of different values. Their sum must be more than ^, and 
less than f or 1. If we have dollars and crowns to add to» 
gcther, we reduce them both to pence. Let us sec if these 
fractions cannot be reduced both to the same denomination. 
Now ^ = I z= I = I, &c. And 1 = f — J, &c. It ap- 
j)ears, therefore, that they may both be changed to sixths. 
J^ = I and ^ = f , which added together^ make {. He bad 
sold f and had ^ lefl. 

A man sold j of a barrel of flour at one time^ atid J ai 
another f hjw much did he sell in the whole ? 

FHfths 9Jtd sevenths are different parts, but if a thing be 
first divided into 5 equal parts, and then those parts each into 
7 equal parts, the parts will be thirty-fifths. Also if the 
thing be divided first into 7 equal parts, and then those parts 
each into 5 equal pnr^s, the parts will be thirty-fifths, 
Pherefbre, the parts will be alike. But in dividing them 
thus, 4 wiH make f-J-, and 4 will make |f , and the two added 
together make ^, that is, l/y. Ans. l-;^ barrel. 

When the denominators of two or more fractions are alike, 
they are said to have a common denominator. < And the pro- 
cess by which they are made alike, is called reducing them 
to a common denominator. 

In order to reduce pounds to shillings, we mulciply by 20, 
and to reduce guineas to shillings, we multiply by 28. In 
like manner to reduce two or more fractions to a common 
denominator, it is necessary to find \That denomination they 
may be reduced to, and what number the parts of each must 
be multiplied by, to reduce them to that denomination. 

If the denominator of a fraction be multiplied by 2, it is 
the same as if each of the parts were divided into 2 equal 
parts, therefore it will take 2 parts of the latter kind to make 
I of the former. If th-*) denominator be multiplied by 3, it is 
the same as if the parts were divided each into 3 equal parts^ 
and it will take 3 parts of the latter kind, to make 1 of the 
former. Indeed, whatever number the denominator be mul- 
tiplied by, it is the same as if the parts were each divided 
into so many equal parts, and it will take so many parts of 
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the latter kind to make 1 of the former. Therefore, to fiiia 
what the parts must be multiplied by, it is necetjsary to find 
what the denominator must be multiplied by to produce the 
denominator required. 

The common denominator then, (which must be found 
first) must be a number of which the denominators of all the 
fractions to be reduced, are factors. We shall always find 
9uch a number, by multiplying the denominators together. 
Hence if there are only two fractions, the denominators be- 
ing multiplied tpgether for the common denominaior, the^ 
parts of one fraction must be multiplied by the denominator 
of the otjier. If there be more than two fractions, since by 
multiplying all the denominators together, the denominator 
of each will be multiplied by all the others, the parts in each 
fraction, that is» the numerators must be multiplied by the 
denominators of the other fractious. 

In the abore example to reduce | and 4^ to a common de- 
nominator, 7 times 5 are 35 ; 7 is the number by which the 
first denominator 5 must be multiplied to produce 36, and 
consequently the number by which the numerator 3 must be 
multiplied. 5 is the number, by which 7, th<i second denomi- 
nator, must be multiplied to produce 35, and consequently 
the number by which the numerator 4 must be multiplied. 

N. B. It appears from the above reasoning, that if both 
the numerator and denominator of any fraction be multiplied 
by the same number, the value of the fraction will remain 
the same. It will, follow also from this, that if both numera- 
tor and denominator can be divided by^the same number, 
without a remainder, the value of the fraction will not be 
altered. In fact, if the numerator be divided by any num- 
ber, as 3 for example, it is taking \ of the number of parts ; 
then if the denominator be divided by 3, these parts will be 
made 3 times as large as before, consequently the value will 
be the same as at first. This enables us frequently, when a 
fraction is expressed with large numbers, to reduce it, and 
express it with much smaller numbers, which oflexi saves a 
great deal of labour in the operations. 

'Take for example \^. Dividing the numerator by 5, we 
take ^ of the parts, then dividing the denominator by 5, the 
parts are made 5 times as large, and the fraction becomes ^, 
the same value as ^^> This is called reducing fractions to 
lower terms. Hence 

To reduce a fraction to lower terms, divide bath the nuw^ 
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rittor and denominator by any number that mil dimde them 
both without a remainder. 

Note* This gives rise to a question, how to find the divi- 
sors of numbers. These may frequently be found by trial. 
The question will be examined hereafter. 

A man bought 4 pieces of cloth, the first contained 23{ 
yards ; the second 28/^ ; the third 37j^j ; and the fourth 
17|. Hoio many yards in the whole 7 

The fractional. parts of these numbers cannot be added to* 
gether until they are reduced to a common denominator. 
But before reducing them to a common denominator, I ob-- 
serve that some of them may be reduced to lower terms, 
which will render it much easier to find the common denom- 
inator. In I the numerator and denominator may both be 
divided by % and it becomes ^. -^V '^^y ^ reduced to ^^ 
and y^j to \. I find also that halves may be reduced to 
fourths, therefore I have only to find the common denomina- 
tor of the three first fractions, and the fourth can be reduced' 
to the same. 

Multiplying the denominators together 3 X 4 X 5 =z GO. 
The common denominator is 60. Now 3 is multiplied by 
4 and by 5 to make 60, therefore, the numerator of | must 
be multiplied by 4 and by 5, or, which is the same thing, by 
20, which makes 40, § z=. |^g-. In f, the four is multiplied 
by 3 and 5 to make 60, therefore these are the numbers by 
which the numerator 3 must be multiplied. ^ := IJ-. In the 
fraction y, the 5 is multiplied by 3 and 4 to make 60, there- 
fore these are the numbers by which the numerator 1 must 
be multiplied, i =z ^|. \ =z ^^. These results may be veri- 
fied, by taking |, ^, and } of 60. It will be seen that ^ of 
60 is 20, the product of 4 and 5 ; i of 60 is 15, the product 
of 3 and 5 ; and i of 60 is 12, the product of 3 and 4 
Now the numbers may be added as follows : 

23| =23^ = 23^5 45 

2&^ = 28| = 28|f 40 

37A = 37^ = 37^ 12 

17J = un 3U * ^. 

Ans. 107/^ yards. 127 W = V^- 

I add together the fractions, which make \y = 2^7^. I 
Write the fraction /^^ and add the 2 whok onps wilh thi 
others. 

15 • 
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A man haoing 28| barrels of four, sold 84 bw*'els ; how 
\ many barrels had lie left 7 

The fractions f and { niue:t be redaced to a common de- 
nominator, before the one can be subtracted from the other. 

f = ffand4=:^. Therefore 

8f= 8H 
But ^ is larger than ^f and cannot be subtracted from it. 
To ayoid this difficulty, 1 must be taken from 23 and reduc- 
ed to 21th8, thus, 

23ft = 22 + lif = 22|4 

Ans. 14|4 yards. 
^ taken from |f leaves |^. Then 8 from 22 leaves 14. 
\n8. 14ff yards. 

From the above examples it appears that in order to add 

or subtract fractions^ when they have a common denominator, 

me must add or subtract their numerators; and if they have 

not a common denominator, they must first be reduced to a 

tommon denominator, 

tf e find also the following rule to reduce them to a com- 

I mon denominator : multiply aU the denominat h*^ togetJier^ 

\ ' for a common denominator, and then multiply each numcrar 

1, for by all the denominators except its own* 

XX. This seems a proper place to introduce some con- 
tractions in division. 

If 24 barrels of four cost 192 dollars, what is that a 
barrel ? 

This example may be performed by ^hort division. First 
find the price of 6 barrels, and then of 1 barrel ; 6 barrels 
- will cost ^ of the price of 24 barrels. 

192 (4 

Price <^ 6 bar. 48 (6 

Price of 1 bar. 8 dolls. Ans. 

J[f 56 pieces of cloth cost $7580.72, what is it a piece f 

First find the price of 7, or of 8 pieces, and then of > 
piece. 7 pieces will cost^ of the price of 56 pieces. 
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7580.72 (8 

Price of 7 pieces 947.59 (7 

Price of I piece $135.37 Ans. 

Divide $24674 equally among 63 men. How much will 
eacA have ? 

FiiM find the share of 7 or 9 men, and then of 1 man. 
The share of 7 men wUl be -^ of the whole. Thd share of 9 
men will be | of the whole. 

24674 (9 

Share of 7 men 274 1| (7 

Share of 1 man $391|^ Ansi 

24674 (7 

Share of 9 men 3524| (9 

Share of 1 man $391f} Ans« 

In the first case I divide by 9, and then by 7. In dividmg by 
7 there is a remainder of 4|>, which is ^ * ^^^^ divided by 7 
gives 4-1^. In the second case» I divide by 7 and then by 9. 
In dividing by 9 there is a remainder of 5f , which is y 4 
tliis divided by 9 gives ^^ as before. 

Divide 75345 dollars equally among 1800 men, how much 
wiU each have ? 

First find the share of 18 men, which will be ^77 ?^^^ of the 
whole. yI^ part is found by cutting off the two right hand 
figures and making them the numerator of a fraction, thi|8, 
753tV^. 

Sha«e of 18 men $753yVir (1^ 

.72 — 

— $41|f $1 Ans. share of I man. 

33 
18 

lS^=z YirV ; Ms divided by IS is^H- 
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It may be done as follows : 

Share of 18 men 753x\V (^ 

Share of 3 men 125|Jf (3 

Share of 1 man $4l-J.|$f Ans. 

In the last case I find the share of 3 men, and tl^en of 1 
man. In dividing by 6 there is a remainder 3^/o, which is 

J|4> this divided by 6 gives a fraction ^f . In dividing l)y 
there h a remainder 2^^, which is equal to y^Vj tbis di- 
vided by 3 gives a fraction If^f , and the answer is $41||^^{ 
each. 

From these examples we derive the following rule : When 
the divisor is a compound number, separate the divisor into 
two or more factors, and divide the dividend by one factor of 
the divisor, and that quotient by anotJier, and so on, until 
you have divided by the whole, and the last quotient will be 
the quotient required. 

When there are zeros at the right of the divisor, you may 
cut them off, and as many figures from the right of the divi- 
dend, making the figures so cut off the numerator of a frac-^ 
tion, and 1 with the zeros cut off, will be the denominator ; 
then divide by the remaining figures of the divisor. 

XXI. In Art. XIX, it was observed, that if both the nu- 
merator and denominator of a fraction can be divided by the 
same number, without a remainder, it may be done, and the 
value of the fraction will remain the same. This gives rise 
to a question, how to find the divisors of numbers. 

It is evident that if one number contain another a certain 
number of times, twice that number will contain the other 
twice as many times ; three times that number will contain 
the other thrice as many times, &c. that if one number is 
divisible by another, that number taken any number of 
times will be divisible by it also. 

10 (and consequently any number of tens) is divisible by 
2, 5, and 10 ; therefore if the right hand figure of any num- 
ber is zero, the number may be'divided by either 2, 5, or 10. 
If the rigt^t hand figure is divisible by 2, the number may be 
divided by 2« If the right hand figure is 5, the number may 
be divided by 6. 

100 (and consequently any number oH hundreds) is divisi- 
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bte by 4 ; therefore if the two right hand figures taken to- 
gether are divisible by 4, the number may be divided by 4. 

200 is divisible by 8 ; therefore if the hundreds are even, 
and the two right hand figures are divisible by 8, the number 
may be divided by 8. But if the hundreds are odd, it will be 
necessary to try the three right hand figures. 1000, being 
even hundreds, is divisible by 8. 

To ftnd if a number is divisible by 3 or 9, add together all 
the figures of the number, as if they were units, and if the. 
sum is divisible by 3 or 9, the number may be divided by 3 
or 9. 

The number 387 is divisible by 3 or 9, because 34-8 
-|- 7 = 18, which is divisible by both 3 or 9. 

The proof of the above rule is as follows : 10 = 9 -|- 1 ; 
20z=2x9 + 2; 30 = 3x9 + 3; 52 = 5x9 + 5 + 
2; 100 = 99+1; 200 = 2 X 99 + 2; 387 = 3 X 99-- 
3 + 8x9 + 8 + 7 = 3x99 + 8x9 + 3 + 8 + 7. 
That is, in all cases, if a number of tens be divided by 9, the 
remainder will be equal to the number of tens ; and if a 
number of hundreds be divided by 9^ the remainder will 
alwap be equal to the number of hundreds. The same is 
true of thousands and higher numbers. Therefore, if the 
tens, hundreds, thousands, 6lc. of any number be divided 
separately by 9, the remainders will be the figures of that 
number, as in the above example 387. Now if the sum of 
these remainders be divisible by 9, the whole number must 
be so. But as far as the number may be divided by 9, it 
may be divided by 3 ; therefore, if the sum of the remain- 
ders, after dividing by 9, that is, the sum of the figures are 
divisible by 3, the whole number will be divisible by 3. 

The numbers 615, 156, 3846, 28572 are divisible by 3, 
because the sum of the figures in the first is 12, in the sec- 
ond 12, in the third 21, and in the fourth 24. 

The numbers 216, 378, 6453, and 804672 are divisible 
by 9, because the sum of the figures in the first is 9, in the 
second 18, in the third 18, and in the fourth 27. 

When a number is divisible by both 2 and 3, it is divisible 
by their product 6. If it is divisible by 4 and 3 or 5 and 3, 
it is divisible by their products 12 and 15. In fine, when a 
number is divisible by any two or more numbers, it is divisi- 
ble by their product. 

N. B. To know if a number is divisible by 7, 1 1, 23, &,q, 
It must be found by trial* 
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When two or more numbers can be divided by the same 
number without a remainder, that number is called their 
common divisor, and the greatest number which will divide 
them 80; is called their greatest common divisor. When two 
or more numben have several common divisors, it is evident 
that the greatest common divisor will be the product of them 
all. 

In order to reduce a fraction to the lowest terms possible, 
it is necessary to divide the numerator and denominator b 
all their common diyisors, or by their greatest common divi 
sor at first. 

Reduce |ff to its lowest terms. 

I observe in the first place that both numerator and de- 
nominator are divisible by 9, because the sum of the figures 
in each is 9. I observe also, that both are divisible by 2, 
because the right hand figure of each is so ; therefore Uiey 
are both divisible by 18. But it is most convenient to divide 
by them separately. 

7 and 19 have no common divisor, therefore ^^ cannot be 
reduced to lower terms. 

The greatest common divisor cannot always be found by 
the above method. It will therefore be useful to find a rule 
by which it may always be discovered. 

Let us take the sam3 numbers 126 and 342. 

126 is a number of even IBs, and 342 is a number of even 
18s ; therefore if 126 be subtracted from 342, the remainder 
216 must be a number of even 18s. And if 126 be sub- 
tracted from 216, the remainder 90 must be a number of 
even 18s. Now I cannot subtract 126 from 90, but since 90 
is a number of even 18s, if I subtract it from 126, the re- 
mainder 36 must be a number of even 18s. Now if 36 be 
subtracted from 90, the remainder 54 must be a number of 
even 18s. Subtracting 36 from 54, the remainder is 18. 
Thus by subtracting one number from the other, a smaller 
number was obtained 'every time, which was always a num- 
ber of even 18s, until at last I came to 18 itself. If 18 be 
subtracted twice from 36 there will be no remainder. It is 
easy to see, that whatever be the common divisor, since each 
number is a certain number of times the common divisor, if 
one be subtracted from the other, the remainder will be a 
certain number of times the common divisor, that is, it wiU 
have the same divisor as the numbers themselves And every 
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time the subtraction is msMie, a new number, smaller thau 
the last, is obtained, which has the same divisor ; and at 
length the remainder must be the^ common divisor itself; 
and if this be subtracted from the last smaller number as 
oiapy times as it can be, there will be no remainder. By 
this it may be known when the common divisor is found. 
It is the number which being subtracted leaves- no remamder. 
When one number is considerably larger than the other, 
division may be substituted for subtraction. The remainders 
only are to be noticed, no regard is to be paid to the quo- 
tient. 

Reduce the fraction JJf to its lowest terms. 

Subtracting 330 from 462, there remains 132. 132 may 
be subtracted twice, or which is the same thing, is contained 
twice in 330, and there is 66 remainder. 66 may be sub- 
tracted twice from 132, or it is contained twice in 132, and 
leaves no remainder ; 66 therefore is the greatest common 
divisor. Dividing both numerator and denominator by 66, 
the fraction is reduced to ^. 

Operation, 

462 (330 330 (66 = ^ 
330 

1 462 

330 (132 

264 

2 

132(66 
132 — 

2 

• • • 

From the above examples is derived the following general 
rule, to find the greatest common divisor of two numbers : 
Divide the greater hy the less^ and if iJiere is no remainder , 
that number is itself the divisor required ; but if there is a 
remainder^ divide the divisor by the remainder, and then di» 
vide the last divisor by that remainder, aiid so on, until there 
is no remainder, and the last divisor is the divisor required. 

If there be more than two numbers of which the greatest 
common divisor is to he found ; find the greatest common di- 
visor of two of them,, and then take that common divisor and 
one of the other numbers, and find their ^reate^t common di- 
visor and <o mi 
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Reduce the fradioti -X to its lowest terms. 
17 (9 
9 - 
— 1 
& (8 i is the greatest common diTisor in 

8 — this example. Therefore the fraction 
— 1 cannot be reduced. 

1(1 
1 - 

- I 


XXII. The method for finding the common denomina- 
tor, given in Art. XlX. though always certain, is not always 
the best ; for it frequently happens that they may be reduced 
to a common denominator, much smaller than the one obtain- 
ed by that rule. 

Reduce -^ atid ^ to a common d4!nominator. 

According to the rule in Art. XIX., the common denomi- 
nator will be 54, and f = f^ and f =i ^. 

It was observed Art. XIX., that the common denominator 
may be any number, of which ail the denominators are fac- 
tors. 6 and 9 are both factors of 18, therefore they may be 
both reduced to ISths.f = ||, and ^ = y^. 

When the fractions consist of snvin numbers, the least 
denominator to which the fractions can be reduced, may be 
e;isily discovered by trial ; but when they are targe it is more 
difficult. It will, therefore, be useful to find a rule for it. ' 

Any number, which is composed of two or more factors, 
is called a multiple of any one ot those factors. Thus 18 is 
a multiple of 2, or of 3, or of 6, or of 0. It is also a cam- 
man multiple of tb'^e numbers, that is, it may be produced 
by multiplying either of them by some number. The least 
common multiple of two or more numbers, is the least num- 
ber of wliich they are all factors. 54 is a common multiple 
of () and 9, but their least common multiple is IB. 

The least comnuu denommaior ot cwo oi moie fractions 
will be the least common multiple of all the denominators; 
^lie fractions bcinur previously reduced to their iowe^M. terms. 
One number will always ho a multiple of another, when 
the former contains all the factors of the latter. 6 = 2 X *^ 
and 9 = .'^ X J3, and 18 ~ 2 X 3 X -3. IH contains the fac- 
tors 2 and 3 of 6 and 3 and :) of i> 54 — 2 X *^ X 3 X ^\ 
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54, which is produced by multiplying 6 and 9, contains all 
these factors, and one of them, viz. 3, repeated. The rea- 
son why 3 is repeated is because it is a factor of both G and 
9. By reason of this repetition, a number is prodiiced 3 
times as large as is necessary for the common multiple. 

When the least common multiple of two or more numbers 
is to be found, if two or more of them have a common fac- 
tor, it may be left out of all but one, because it will be suffi- 
cient that it enters once into the j)roduct. 

These factors will enter once into the product, and only 
once, if all the numbers which have common factors he divid- 
ed by those factors ; and then the undivided numbers^ and 
these quotients be multiplied together^ and the product mul- 
tiplied by the cmnmon factors. 

If any of the quotients be found to have a common factof 
with either of the numbers, or with each other, they may be 
divided by that a/50. 

Reduce f , |-, f , and |, to the least common denominator. 

The least common denominator will be the least common 
multiple of 4, 9, 6, and 5. 

Divide 4 and 6 by 2, the quotients are 2 and 3. Then 
divide 3 and 9 by 3, the quotients are 1 and 3. Then mul- 
tipl] Jig these quotients, and the undivided number 5, we 
have 2X1X3X6 = 30. Then multiplying 30 by the 
two common factors 2 and 3, wc have 30 X 2 X 3= 180, 
which IS to be the common denominator. 

Now to find how many 180ths each fraction is, take f, |>, 
J, and I of 180. Or observe the factors of which 180 was 
made up in the multiplication above. Thus 2 X 1 X 3 x 
5 X 2 X 3 = 180. Then multiply the numerator of each 
fraction by the numbers by which the factors of its denomi- 
nator were multiplied. 

The factors 2 and 2 of the dei.ominator of the first frac- 
tkm, were multiplied by 1,3, 3, and 5. The factors 3 and 
3, of the second, were multiplied by 2, 1,5, and 2. The 
factors 2 and 3, of the third, were multiplied by 2. ! , 3, 5 ; 
and 5, the denominator of the fourth, was inuli^.|ified by 2, 
2, 1, 3, and 3. 

3 13 « • 2 40.5 — '50. 4 I 4 I 

XXI II. If a horse will eat ^ of a uslel tf oats in a' 
day, Itmo long will 12 bushels IcLst him ? 

In this question it is required to find how many time» \ 

16 
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df a bushel is contained in 12 bushels. In 12 there are ^, 
therefore 12 bushels wii! last 36 days. 

At \ of a dollar a huskclj how many huskdz of com may 
be bought for 15 dollars ? 

First find how many bushels might be bought at } of a 
dollar a bushel. It is evident, that each dollar would buy 5 
bushels ; therefore 15 dollars would buy 15 times 5, that is, 
75 bushels. But since it is ^ instead of ^ of a dollar a 
bushel, it will buy only ^ as much, that is, 25 bushels. 

This question is to find how many times f of a dollar, are 
contained in 15 dollars. It is evident, that 15 must bercduor 
ed to 5ths, and then divided by 3. 

15 
5 

75 (3 

25 bushels. 
The abore question is on the same principle as the fol- 
lowing. 

How much com, at 5 shillings a bushel, may be bought for 
23 dollars 7 

The dollars in this example must be reduced to shillings, 
before we can find how many times 5 shillings are contain- 
ed in them ; that is, they must be reduced to 6ths, before we 
can find how many times j are contained in them. 

23 
6 

136 (5 



Ans. 27j bushels. 
23 = i^^^ and f are contained 27} times in '^'. 
If 7f yds, of cloth will make 1 suit of clothes^ how many 
suits win 48 yards make ? 

If the question was given in yards and quarters, it is evi- 
dent both numbers must be reduced to quarters. In this 
instance then, they must be reduced to 8ihs. 

7J =r V and 48 = »^^ 
384 (59 
354 — 

6j^ suits. Ane.' 

30 
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In the three last examples, the purpose is to find how 
many times a fraction is contained in a whole number. This 
is dividing a whole number by a fraction, for which we find 
the following rule : Reduce the dividend to the same denomi- 
nation as the divisor, and then divide hy the numerator of 
the fraction. 

Note. If the divisor is a mixed number, it must be re- 
duced to an improper fraction. 

N. B. The above rule amounts to this ; multiply ttte div^ 
idend by the denominator of the divisor^ and then divide vt 
hy the numerator* 

At \ of a dollar a bushel, how many bushels (^ potatoet 
may he bought for ^ of a dollar. 

\ is contained in ^ as many times as I is contained in 3. 
Ans. 3 bushels. 

If ^^ of a ton of hay will keep a horse I months how 
many horses will -^^ of a ton keep the same time 7 

^ are contained in j^ as many times as 3 are contained 
in 9. Ans. 3 horses. 

At \ of a dollar a ]> jmd, how many pounds of f^s may 
be bought for ^.of a dollar ? 

5t]i8 and 4ths are difierent denominations ; before one can 
be divided by the other, they must be reduced to the same 
denomination ; that is, reduced to a common denominator. 

I = ^ and I = ^. j\ are contained in ^J as many 
times as 4 are contained in 15. Ans. 3| lb. 

At 7} dolls, a yardy Ihow many yards of cloth may be 
bought for 57f dollars ? 

74 = y and 57f = *|'. 5ths and 8ths arq different de- 
nominations ; they must, therefore, be reduced to a common 
denoroinator. 

3,8 =^ 1-0^4 and *f 1 = ^05. 

2305 (304 
2128 

7Hi yards. 

177 
From tlip above examples wo deduce the folio wiog rule, 
lor dividing one fraction by another: 

If the fractions are of the same denomination, divide the 
numerator of the dividend by the numerator oj the divisor. 

If the fractions arc of different denominations, they must 
first be reduced to a common denominator. 
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If eitluf or both of the numbers are mixed numbers, tknj 
must first be reduced to improper fractions. 

Note. As the common denominator itself is not used in 
the operation, it is not necessary actually to find it, but only 
to multiply the numerators by the proper numbers to reduce; 
ihom. By examining the above examples, it will be found 
that this purpose is effected, by multiplying the numerator 
nf the dividend by the denominator af the divisor, and the 
denominator of the dividmd by ths numerator of the divisor. 
Thus in the third example ; multiplying the numerator of J 
by 5 and the denominator by J, it becomes 'j*, which reduc- 
ed is 3f pounds as before. 

XXIV. A oumed 4 of a ticket, which dreio a prize. A^s share 
of the money teas ob7 dollars. What was the inhok prize 1 

1^ of a number make the whole number, llierefore the 
whole prize was 5 times A's share. 

567 
5 



Ans. 2a35 dollars. 
A man bought | of a ton of iron for 13f dollars ; what 

was it a ton ? 

I make the whole, therefore the whole ton cost 7 times 13f . 

: 7 

Ans. 95| dolls. 

A mxm bought -^^ of a ton of iron for 40 dollars ; whnt 
was tt a ton ? 

J^g are 5 times as'much as ^3. If /j coat 40 dollars, J^ 
must cost I of 40. J of 40 is 8, and 8 is ^\ of 96. Ans. 
96 dollars. 

A man bought ^ if a ton of hay for 17 dollars; what 

was it a ton 7 

I are 3 times as much as ^. Since | cost 17 dolla/s, { 
must cost \ of 17, and | must cost f of 17. 

17 (3 or multiplying first by 17 
the denominator 5 

51 — 

5 85(3 

Ans. 2SJ dolls. 28J- dolls. 
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Tf 41 Jirkins of butter cost 33 doMarSf what is thai a Jir^ 
kin 7 

4| = V . First we must find wl^at \ costs. ^ is j*j part 
of y, therefore \ will cost j'j of 33 dollars, and | will cost 
A of 33 dollars. 

33 
5 

1C5 (a*J 

154 — 

7^i = 7^ dollars 

11 
The six last examples are evidently of the same kind In 
all of them a part or several parts of a nnmber were given to 
find the whole number. They are exactly the reverse of tlie 
examples in Art. XVI. If ws examine them still farther, 
we shall find them to he division. In the last example, if 4 
firkins instead of 4| had been given, it would evidently be 
division ; as it is, the principle is the same. It is therefore 
dividing a whole number by a fraction ; the general rule is, 
to find the value of one part, and then of the whole. To 
find t/ie value of one part, divide the dividend hy the nume" 
rotor of tlte divisor , and then to find the whole number ^ 
midtiply the part by the denominator. 

Or, according to the two last examples, multiply the dioi" 
dend by the denominator of the divisor , and divide by tJie 
numerator. 

N. B. This last rule is the same as that in Art^ XXIIL 
This also shows this operation to be division. 

Note. If the divisor is a mixed number^ reduce it to en 
improper fraction. 

If \ of a yard of cloth cost ^,of a dollar, what wiU a 
yard ojst 7 

It is evident that the whole yard will cost 5 times f , which 
is V = ^ dollars. 

If ^ of a yard of cloth ccst i of a dollar ^ what is that a 
yard 7 

If ^ cost I, I must cost i of f ; 7 of | is ^^ ; /^ being 
f, 7 times -^j or jf = 1^^ dollars must be the price of a 
yard. 

16* 



186 ARITHMETIC. Part % 

/jT 3* barrds of fitmr cost 23? doHarSj what is thai a 
harrel? 

^ = V and 23^= »|\ If V of a barrel cost ^f of 
a dollar, J^ of a barrel will cost ^ of *5^. ' -^-^ of *f => is 
4||. Jj-J being | of the price of 1 barrel, 8 times ^^ will 
be the price of a barrel. 8 times i§4 = y^^ = 6^ dol- 
lars. Ans. ^^y^ dollars per barrel. 

The three last examples are of the same kind as those 
which precede them ; the only difference is, that in these, 
the part which is given, or the dividend, is a fraction or 
mixed number. 

In this case the dividend, if a mixed i^umber, must be re- 
duced to an improper fraction ; then in order to divide the 
dividend by the numorator of the divisor, it will generally be 
necessary to multiply the denominator of the dividend by 
the numerator of the divisor. 

From this article and the preceding, we derive the follow- 
ing general rule, to divide by a fraction, whether the di- 
vidend be a whole number or not : Multiply the dividend by 
the denominator of the divisor ^ and divide the product by the 
numerator. If the divisor is a mixed number ^ it must be 
changed to an improper fraction. 



DECIMAL FRACTIONS. 

XXV. We have seen that the nine, digits may be made 
to express different values, by putting them in different 
friaces, and that any numbn*, however large, may be ex- 
pressed by them. We shall now see how they may be made 
to express numbers less than unity, (that is, fractions,) in the 
same manner as they do those larger than unity. 

Suppose the unit to be divided into ten equal parts. 
These are called tenths, and ten of them make 1 , in ♦he 
same manner as ten units make 1 ten, and as ten tens maxe 
1 hundred, &>c. In the common way, 3 tenths is written 
y^, and 47 and 3 tenths is written 47-^ij^. Now if we assign 
a place for tenths, as we do for units, tens, &>c. it is evident 
that they may be written without the denominator, and they 
will be always understood as tenths. It is agreed to wTite 
tenths at the right hand of the units, separated from them by 
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a point (.). Hitherto wc have been accustomed to consider 
the right hand figure as expressing units ; we still consider 
units as the starting point, and must therefore make a mark, 
in order to show which we intend for units. Thus 47,^^. 
47 signifies 4 tens and 7 units ; then if we wish to .vrite y\y, 
we make a point at the right of 7, and then write 3 tnus^ 
47.3. This is read forty-seven and three tenths. 

Again, suppose each tenth to be divided into tea equa] 
parts : the whole unit will then be divided into one hundred 
equal parts. But they were made by dividing tenths hito 
ten equal parts, therefore ten hundredths w3l make one 
tenth. Hundredths then may with propriety be written at 
the right of tenths, but there is no need of a mark to distin- 
guish these, for the place of units being the starting point, 
when that is known, all the others may be easily known. 

7y^ is writtejx 7.04. 83.57 is^ read 83 and ^\ and yj^, 
or since f^ =i j^-^ we may read it 83/^, which is a shorter 
expression. 

Again, suppose each hundredth to be divided into ten 
equal partf ; these will be thousandths. And since ten of 
the thousandths make one hundredth, these may with pro- 
priety occupy the place at the right of the hundredths, or the 
third place from the units. 

It is easy to see that this division may be carried as far as 
we please. The figures in each place at the right, signify- 
ing parts 1 tenth part as large as those in the one at the left 
of it. 

Beginning at the place of units and proceeding towards 
the left, the value of the places increases in a tenfold propor- 
tion, aad towards the right it diminishes in a tenfold pro- 
portion. 

Fractions of this kind may be written in this manner, when 
there are no whole numbers to be written with them, j^ 
for example may be written 0.4, or simply .4. y^ may be 
written 0.03 or .03. y^y may be written .87. The point 
always shows where the decimals begin. Since the value of 
a figure depends entirely upon the place in which it is writ- 
ten, great care must be taken 4o put every one in its proper 
place. 

Fractions written in this way are called decimal fractions, 
from the Latin word decern^ which signifies ten, because they 
increase and diminish in a tenfold proportion. 

It is important to remark that ^a^ = yW = ^VV = tVVA. 
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&c. and thaty^ = f^o— i^Sf «»&^c. and ^/y^rrT-^Ven^, con- 
sequently ^^+^ + j^+ TTrf ao.= tWA = 0-3572. 
Any other numbers may bo expressed in the same manner. 
From this it appears that any decimal may be reduced to a 
lower denomination, simp'y by annexing zeros. Also any 
number of decimal figures may be read ^together as whole 
numbers, giving the name of the lowest denomination to the 
whole. 

Thus 0.38752 is actually j\ + ^lo + toW + iTriou + 
1 iT'^o » but it may all be read together yVoWoi thirty-eight 
thousand, seven hundred and fifty-two hundred-thousandths. 
Any whole number may be reduc'ed to tenths, hundredths, 
&c. by annexing zeros. 27 is 270 tenths, 2700 hundredths, 
&c. consequently 27.35 may be read two thousand, seven 
hundred and thirty-five hundredths, Yo¥* ^" ^*^® manner 
any whole number and decimal may be read together, giving 
it the name of the lowest denomination. It is evident that a 
zero at the right of decimals does not alter the value, but a 
zero at the left diminishes the value tenfold. 

It is evident that any decimal may be changed to a com- 
mon fraction, by writing the denominator, which is always 
understood, under the fraction. Thus .75 may be written 
ny?ri ^^^^ reducing it to its lowest terms it becomes ^. The 
denominator will always be I, with as many zeros as there 
are decimal places, that is, one zero for tenths, two for 
hundredths 6cc. 
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The following table exhibits the places with their names, 
as far as ten-mill ionths, tog^ether with some examples. 

i 
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Sa> A ^ ei 2 9 X^ 
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6 and 7 tenths 6/, ... 6 .7 

44 and 3 hundredths 44y^ . . 4 4 .0 3 . 

50 and 64 hundredths SO^V^ . . 5 .6 4 . 

243 and 87 thousandths 243^1-^^ . 2 4 3 .0 8 7 
9247 and 204 thousandths 

9247rV\V 9 2 4 7 .2 4 . . 
42 and 7 ten-thousauidths 

42.,J^^ . . 4 2 .0 7 . 
3 and 904 ten-thousandths 

'^vVU' • • 3.090 4 . 

9 tenths tV • • • -^ 

3 thousandths iimr • • • .0 3 • • • . 

29 hundredths rrny • • • -2 9 

8 hundred-thousandths titthto^ • • • .00008.. 
67 millionths Ti^-6%%inf • • • .0000*7. 

3064 ten-millionths -g«06j^ . _ .0003064 

\ In Federal money the parts of a dollar are adapted to the 
decimal division of the nnit. The dollar being the uviit. 
dimes are tenths, cents are hundredths, and mills are thoB^ 
saiidths. 

For example, 25 dollars, 8 dimes, 3 cents, 7 mills, are 
written $25,837, that is, 25^^^ dollars. 

XXVI. A man purchased a cord of wood for 7 dollar s^ 
3 dimeSf 7 cents j 5 mills, thai is, $7,375 ; a gallon of molas* 
ses f0r $0.43 ; 1 lb. of coffee for $0.27 ; a firkin of but- 
ler /or $8 ; a gallon of brandy for $0.875 ; ajtd i tggs 
for $C.03. How much did they all come to^ 

. [t is easy to see that dollars must be added to dollars 
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dimea to dimes, cento to cents, and mills to milln. Tliej 
may be ^vritten down thud : 

$7,375 

0.430 

0.270 

8.000 

0.875 

0.030 



Ans. $16,980 

A man bought 3^ barrek of Jlour at one time^ 8/^ bar- 
rels at another, -f^^ barrel at a thirds and I5tVijV ^ ^ 
fourth. How many barrels did he btiy in the whole ? 

These ma/ be written without the denominators, as fol 
lows : 3.3 barrels, 8.63 btrrels, .873 barrel, 15.784 barrels 
It is evident that units must be added to units, tenths to 
tenths, &c. For this it may be convenient to writie them 
down so that units may stand under units, tenths under tenths, 
&C. as (bllows : 

3.3 
8.6:3 

.873 
15.784 



Ans. 28.587 barrels. That is, 28tVjV barreh. 

1 8|y 3 (thousandths) and 4 (thousandths) are 7 (thou- 
sandths,) which 1 write in the thousandths' place. Then 3 
(hundredths) and 7 (hundredths) are 10 (hundredths) and 8 
(hundredths) are 18 (hundredths,) that is, 1 tenth and/ 8 
hundredths. I reserve the 1 tenth and write the 8 hun- 
dredths in the hundredths' place. Then 1 tenth (which was 
reserved) and 3 tenths are 4 tenths, and 6 are 10, and 8 are 
18, and. 7 are 25 (tenths,) which are 2 whole ones and 5 
tenths. I reserve the 2 and write the 5 tenths in the tenths' 
place. Then 2 (which were reserved) and 3 are .5, and 8 
are 13, and 5 are 18, which is 1 ten and 8. I write the 8 
and carry the 1 ten to the 1 ten, which makes 2 tens. The 
answer is 28.587 barrels. 

It appears that addition of decimals is performed in pre- 
eisely the same manner as addition of whole numbers* 
Care must be taken to add units to wiifs, tenths to tenths^ ^*c. 
To prevent mistakes it will generally be most convenient tc 
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write them, so that units may stand under units^ tenths under 
tenths, Sf*c. 

It is plain that the operations on decimal fractions are as 
easy as those on whole numbers, but fractions of this kind do 
not often occur. We shall now see that common fractions 
may be changed to decimals. 

A mercharU bought 6 pieces of cloth ; the first containing 
I4J yards^ the second 37|, the third 4i the fourth 17}, the 
fifth 19 J, and the sixth 42 ^f. How many yards in the 
whole f 

l^ 

37# 

4i 
17^ 
19j 

To add these fractions together ia the common way, they 
must be reduced to a common denominator. But instead of 
reducing them to a common denominator in the usual way, 
we may reduce thcni to decimals, which is in fact reducing 
them to a common denominator ; but the denominator is of 
a peculiar kind. 

J- = ^^, I = y^. ^ cannot be changed to tenths, but it 
may be changed to hundredths. J n= y*^, | zn ^^^, f can- 
not be changed to hundredths, but it may be changed to 
thousandths, f = y^^^» i^ may be reduced to hundredths. 

Writing the fractions now without their denominators in 
the form of decimals, they become 

14.5 
37.6 
4.25 
17.75 
.'9.375 
42.65 



Ans. 136.125 yards or 136vVVir = ^^^i Y^^^^' 
Common fractions cannot always be changed to decimals 

so easily as those in the above example, but since there will 

be frenupn! occasion to change them, it is necessary to find 

a principle, by which it may always be done. 

j'i mail divided 5 bushels of wheat equally among 8 per* 

sons : .'low much did he give them apiece ? 
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He gave them | of a bushel apiece, expressed in the form 
of common fractions ; but it is proposal^ to express it in de*- 
cimals. 

i firBt suppose each bushel to be divided into 10 equal 
parts or tenths. The five bushels make f $. I |;)erceive that 
I cannot divide \^ into exactly 8 parts, therefore I suppose 
eacii of these parts to be divided into 10 equal parts ; these 
parts will be hundredths. 5 == f J J. But 500 cannot be di- 
vided by S exactly, therefore I suppose these parts to be 
divided again into 10 parts each. These parts will be thou- 
sandths. 5=:f^^. 5000 may be divided by 8 exactly, ^ 
of ? iU is TVVff* or .C^25. Ans. .625 of a bushel each. 

Instead of trying until I find a number that may be ex- 
actly divided, I can perform the work as I make the trials. 
For instance, I say 5 bushels are equal to ^^ of a bushel. -^ 
of U is ^jy, and there are -^^ left to be divided into 8 parts. 
I then suppose these 2 tenths to be divided into ten ecfual 
parts each. They will make 20 parts, and the parts are 
hundredths. ^ of ^^j^ are pf 7, and there are j^-^ left to be 
divided into 8 parts. I suppose these 4 hundredths to be 
divided into 10 parts each. They will make 40 parts, and 
the parts will be thousandths. \ of j^^ ^^ j^^s' Bringing 
the parts /-, ^^^, and ^/^ together, they make -j^/i or .625 
of a bj 'hel each, as before. 

The operation may be performed as follows : 

50 (8 

48 

.625 

20 

10 

40 
40 



1 write the 5 as a dividend and the 8 as a divisor. Then 
I multiply 5 by 10, (that is, I annex a zero) in order to re- 
duce the 5 to tentlis. Then \ of 50 is 6, which I write in 
tlie quotient and place a poius before it. because it is tenths. 
There is 2 remainder. 1 multiply the 2 Ly 10, in order to 
reduce it to hundredths. ^ of 20 is 2, and there is 4 re- 
mainder. I multiply the 4 by 10, in order to reduce it to 
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thousandths, j of 40 is 5. The answor is .625 busbeU 
each, as before. 

In Art. X. it was shown, that when there is a remainder 
ader division, in ord«r to complete the quotient, it must be 
written over thf divisor, and annexed to the quotient. This 
traction may be reduced to a decimal, by annexing zeros, 
md continuing the division. 
Divide 57 barrels of fioxir equally among 16 men. 

57 (16 

48 

3.5625 barrels each. 

90 
80 

100 

40 
32 

80 

80 



In this example the answer, according to Art, X., is S^\ 
bushels. But instead of expressing it so, I annex a zero to 
the remainder 9, which reduces it to tenths, then dividing, I 
obtain 5 tenths to put into the quotient, and I separate it 
from the 3 by a point. There is now a remainder 10, which 
I reduce to hundredths, by annexing a zero. And then I 
divide ago in, and so on, until there is no remainder. 

Tlie first remainder is 9, this is 9 bushels, which is yet to 
be divided among the 16 persons; when I annex a zero I 
reduce it to tenths. The second remaindei 10 is so many 
tenths of a bushel, which is yet to be divided among the 16 
persons. When I annex a zero to this I reduce it to hun- 
dredths. The next remainder is 4 hundredths, which is yet 
to be divided. Ry annexing a zero to this it is reduced to 
thousandths, and so on. 

The division in this example stops at ten-thousandths ; fh« 
reason is, because lOOOO is exactly divisible by IG. If I 
take ^% of ifS-SS 1 obtain iV«¥u> ^^ ./VO^S, as above. 

There are many comnjon fractions which require so manv 

17 
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figure? to express their value exactly in decimals, as to 
render them very inconvenient. There are many also, tho 
value of wliich cannot be exactly expressed in decimal". 
In most calculations, however, it will be sufficient to use an 
approximate value. The degree of approximation necessary 
must always be determined by the nature of the case. For 
example, in making out a single sum of money, it is consi- 
dered sufficiently exact if it is right within something less 
than I cent, that is, within less than ^ir ^^ ^ dollar. But if 
several sums are to be put together, or if a sum is to be mul- 
tiplied, mills or thousandths of a dollar must be^ taken into 
the account, and sometimes tentlis of mills or ten-thou- 
sandths. In general, in questions of business, three or four 
decimal places will be sufficiently exact. And even where 
very great exactness is required, it is not very oAen neces- 
sary to use more than six or seven decimal places. 

A met^ckanf. bmight 4 pieces of cloth ; the first contained 
^ZSf yards { the second ^^ ; the third 30^^ ; and the fourth 
42j yards. How many yards in the whole 7 

In reducing these fractions to decimals, they will be suffi- 
ciently exact if we stop at hundredths, since j^ of a yard is 
only about \ of an inch. 

30 (5 200 (7 100 (15 700 (9 

.0 .28 -f. .07— .78 — 

1^ is exactly .0. If we were to continue the division of f , 
It would be .28571, &c. ; in fact it would never terminate ; 
but .28 is within about one J of -^^^ of a yard, therefore 
sufficiently exact. -^ is not so much as y\y, therefore the 
first figure is in the hundredths' place. The true value is 
.(K56C, &c., but because ^^^^ is more tha_i ^ ^^ 'i^'St I <^2iW 
it .07 instead of .06. \ is equal to .7777, &/C. This would 
never terminate. Its value is nearer .78 than .77, therefore 
I use .78. 

When the de_cimal used is smaller than the true one, it is 
well to make the mark -j- after it, to show that something 
more should be added, as |- = .28 -[-. When the fraction is 
too large the mark — should l>e made to show that some- 
thing should be subtracted, as -^-g =. .07 — . 

Tie numbers to be added will now stand thus : 
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28f =28.60 
34f =34.28 + 
30 ,-V= 30.07 — 

42J =42.78 — 

Ana. 135.75 yards, or 135^^^ = 135}. 

From the above observations we obtain the following gc* 
neral rule for changing a common fraction to a decimal : An- 
nex a zero tr the numerator, cmd divide it by the denomina- 
tor, and t/ien if there be a remainder, annex another zero, 
and divide again, and so on, until tliere is no remainder, or 
until a fraction is obtained, which is sujiciently exact for 
the purpose required. 

Note. When one zero is annexed, the quotient w*ill be 
tenths, when two zeros are annexed, the quotient will be 
hundredths, and so on. Therefore, \f when one zero is an- 
nexed, the dividend is not so large as the divisor, a zero 
mast be put in the quotient with a point before it, and in the 
same manner after two or more zeros are annexed, if it is 
not yet divisible, as many zeros must be placed in the quo- 
tient. 

2^wo men talking of their ages, one said he was 37/^y^^5 
years old, and the other said lie ujos 04|-J^^ years old. What 
was the difference of their ages ? 

If it is required to find an answer withm 1 minute, it will 
be necessary to continue the decimals to seven places, for 1 
minute is 5xr97Tr ^^ ^ year. If the answer is required only 
within hours, hve places are sufficient ; if only within /lays, 
four places are sufficient. 

64|4i = 04.8620000 
37t^7^ = 37.26023 13 + 

Ans. 27.5917687 years. 

it is evident that units must be subtracted from units, 
enths from tenths, &c. If the decimal places in the two 
numbers are not alike, they may be made alike by annexing 
zeros. After the numbers are prepared., subtraction is per- 
formed precisely as in whole numbers. 
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Multiplication of Decimals. 

XXVII. Hote many yards of cloth are there in seven 
pieces f each piece en? Joining 19| yards T 
19J = 19.875 

7 



Am. 139.125= 139^^= 139^ yards. 

N. B. All the operations oo decimals are performed in 
precisely the same manner as whole numbers. All the diffi- 
culty consists in finding where the separatrix, or decimal 
pointj is to be placed. This is of the utmost importance, 
since if an error of a single place be made in this, their value 
is rendered ten times too large or ten times too small. The 
purpose of this article and the next is to show where the 
point must be placed in multiplying and dividing. 

In the above example there are decimals in the multipli- 
cand, but none in the multiplier. It is evident from M'hal 
we have seen in adding and subtracting decimals, that in 
this case there must be as many decimal pi aces in the pro- 
duct, as there are in the multiplicand. It may perhaps be 
more satisfactory if we analyze it. 

7 times 5 thousandths are 35 thousandths, that is, 3 hun- 
dredths and 5 thousandths. Reserving the hundredths, I 
write the 5 thousandths. Then 7 times 7 hundredths are 49 
hundredths, and 3 (which 1 reserved) are 52 hundredths, 
that is, 5 tenths and 2 hundredths. I write the two hun- 
dredths, reserving the 5 tenths. Then 7 times 8 tenths are 
56 tenths, and 5 (which 1 reserve'd) are 61 tenlhs, that is, 6 
whole ones and 1 tenth. I write the 1 tenth, reserving the 
6 units. Then 7 times 9 are 63, and 6 are 69. &c. It is 
evident then, that there must be thousandths in the product, 
as there are in the multiplicand. The point must be made 
between the third and fourth figure from the right, as in 
the multiplicand, and the answer will stand thus, 139.125 
yards. 

Rnle. When there are decimal figures in the mulHpli^ 
cand only, cut off as many places from the right of the prO' 
duct for decimals, as there are in the multiplicand. 

If a ship is worth 24G83 dollars, what is a man's share 
ttforth, who own% | of her, 

} = .375 = i^jVy. The ijuestion then is, to find pVtV ^^ 
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246S3 dohars. First find y^^ of it, that is, divide it by "000. 
This is done by cutting off three places from the right ^Art. 
XL) thus 24.683, that is, 24 «A3^, because 6«3 is a remainder 
anf' must be written over the divisor. In fact it is evident 
that T^'^ of 24688 is \VoV = ^^f g-Vir- But since tliiS frac- 
tion is thousandths, it may stand in the form of a decimal, 
thus 24.683. 

It is a general rule then, that when we divide by 10. 100, 
1000, ^c, which is done by cutting off Jigures from the 
right, the Jigures so cut off may stand as decimah^ because 
they will aJicays be tenths, hundredths, S^c* 

^.\^ of 24683 then is 24.683 and ^3^% of it will be 375 
times 24.6S3. Therefore 24.683 must be roultipliod by 
375. 

24.683 24683 

375 .375 



123415 123415 

172781 172781 

74049 ':4049 



$9256.125 Ans. $ 9256.125 

This result must have three decimal places, because the 
multiplicand has three. The \ answer is 9256 dollars, 12 
cents, and 5 mills. But the purpose was to multiply 24683 
by .37.5, in which case the multiplier has three decimal 
places, and the multiplicand none. We pointed off as many 
places from the right of the multiplicand, as there were in 
the multiplier, and then used the multiplier as a whole num- 
ber. This in fact makes the same number of decimal 
places in the product as there are in the multiplier. 

We may ar'-ive at this result by another mode of reason- 
ing. Units multiplied by tenths will produce tenths ; units 
multiplied by hundredths will produce hundrtidths ; units 
multiplied by thousandths will produce thousandths, &c. 

In the second operation of the above example, observe, 
that .375 is a , and ^^, and ^%^, then j^\-s of 3 is y/^^, 
and tt^Vt^ of 3 is tit^tt, which is ^ J^ and TT^,^et down the 
5 thousandths in the place of thousandths, reserving the ^ Jt?» 
Then ^-^ of 80 is ^4?^, or -^ g^, and 5 times ^f ^ is /^^V* 
and ^ff (which was reserved) are ■^■^, equal to ^ and -f^-^. 
Set down the -j-^ i" ^^^e hundredth's place, &c. This shows 
also, that when there are no decimals in the multiplicand* 

17 • 
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there must be as many decimal places in the product as in tht 
tmtlHpKer, 

It was observed that when a whole number is to be muhi- 
]^ied by 10, 100, &c. it is done by annexing as many zeros 
to the right of the number as there are in the muhlplier, and 
to divide by these numbers, it is done by cutting oft* as many 
phioes as there are zeros in tlie divisor. When a number 
coiitaiaiBff decimals is to be multiplied or divided by 10, 100, 
&C. it is aone by removing the decimal point as many places 
to the right' for multiplication, and to the left for division, as 
there are zeros in the multiplier or divisor.^ If, for example, 
we wish to multiply 384.785 by 10, we remove the point one 
place to the right, thus, 3847.85, if by 100, wc remove it 
two places, thus, 38478.5. If we wish to divide the same 
number by 10, we remove the point one place to the left, 
thus, 38.4785 ; if by 100, \Ye remove it two places, thus, 
3.84785. The reason is evident, for removing the point 
one place towards the right, units become tons, and the 
the tenths become units, and each figure in the number is 
increased tenfold, and when removed the other way each 
figure is diminished tenfold, &c. 

How much cotton is there in 2-f-^ bales^ each hah containr 
%ng 44 ctci, 

3yV = 3.7; 4J = 4.76. 

In this example thare are decimals in both multiplicand 
and multiplier. 

4.75 
3.7 

3325 
1425 



Ans. 17.575 cwt. 

3.7 18 the same as |^, we have to find 4f ^^ ^•'^^* ^o\9 
j*^ of 4.75, we have just seen, must be .475, and f J. is 37 
limes as nrach. We must theriefore multiply .475 by 37, 
whieb gives 17.575 cwt. 

We shall obtain the same result if we express the whole 
in the form of common fractions. 4.75 = 4/^ =z f Jr|, and 
3.7 = ^. Now according to Art. XVII. jV ^^ fU is ^(^^ 
and f J will be 37 times as much, that is ^^ = 17-//^^ 
= 17.575 as before. 
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In looking over the above process we find, that the tw0 
numbers are multij^tied together in the same manner us whole 
numbers, arid as many places are pointed oj^ for decimals in 
the product J as there are in the multiplicand and multiplier 
counted together. 

It is plain that this must always be the case, for tenths 
multiplied by tenths must produce tenths of tenths, that is 
hundredths, which is two places ; tenths multiplied by hun« 
dredths must produce tenths of hundredths, or thousandths, 
which is three places ; hundredths multiplied by hundredths 
must produce hundredths of hundredths, that is ten-thou- 
sandths, which is four places, &/C. 

What cost 5} tons of hay, at $27.38 per ton? 5f = 
5^75. 

27.38 
5.375 



13690 
19166 
8214 
13690 



$147.16750 Ans. 

In this example there are hundredths in the multiplicand, 
and thousandths in the multiplier. Now hundredths malti- 
plied by thousandths must produce hundredths of thour 
sandtlis, wlrich is five- decimal places, the number found by 
counting the places in tSo multiplicand and multiplier to. 
gether. The answer is 147 dollars, 16 cents, 7 mills, and 
^ of a mill. ^ 

A fnan owned .03 of the stock in a bank, and sold .2 of 
its share. What part of the whole stock did he sell ? 

It is evident that the answer to this q^uestion must be ex- 
pressed in thousandths, for hundredths multiplied by tenths 

ipust produce thousandths. ^V ^^ t4^ ^^^ TTfinr*. ^^^ ^^ ^® 
multiply them in the form of dcicimals, we obtain only one 
figure, viz. 6. In order to make it express ^/^^ it will be 
necessary to write two zeros before it, thus, .006. 

.03 

.2 

Ans. .006 of the whole stock. 
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This result is agreeable to the above rule. 

The following is the general rule for multiplication, when 
there are decimals in either or both the numbers : Multiply 
as in wliole number s^ and point off as many places from the 
right of the product for decimals, as there are decimal 
places in the multiplicand and multiplier counted together. 
If the product does not contain so many places^ as many 
zeros must be toritten at the left^ as are necessary to make up 
the number. 



Division of Dedmnls. 

XXVIII. A man bought 8 yards of broadcloth far 
975.376 ; how much was it per yard f 

$75,376 
mills. 75376 (8 

72 

9422 mills. 

33 

32 $9,422 Ans. 

17 
16 

16 
16 



In this example there are decimals in the dividend only. 
• I consider $75,376 as 75376 mills. Then dividing by 8, 
either by long or short division, I obtain 9422 mills per 
yard, which is $9,422. The answer has the same numbei 
of decimal places as the dividend. 

Divide 117.54 bushels of com equally among 18 m«;i« 
How much toill each have f 

117.54 = 117^^= HH*; this divided by 18 gives 
« J = 6^ = 6.53. 
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117.64 (18 
108 



6.53 



95 
00 

54 
54 



Or we may reason as follows. I divide 117 by 18, which 
gives 6, and 9 remainder. 9 whole ones are 90 tenths, and 
5 are 95 tenths ; this divided by 18 gives 5, which must be 
tenths, and 5 remainder. 5 tenths are 50 hundredths, and 
4 are 54 hundredths ; this divided by 18 gives 8, which 
must be 3 hundredths. The answer is 6.53 each, as before. 

If you divide 7.75 barrels of fiour equally among 13 men^ 
kott much will you give each of them ? 

7.75 (13 
65 



.596 4- 

1^5 
117 

80 

78 



It is evident that they cannot have do much as a barrel 
each. 7.75 = |J| = ^J^g. Dividing this by 13, I obtain 
nmr ^^^ ^ small lemaindcr, >vhich is not worth noticing, 
since it is only a part of a thousandth of a barrel. to'uV = 
.596. Or wc may reason thus : 7 whole ones are 70 tenths, 
and 7 are 77 tenths. This divided by 13 gives 5, which 
must be tenths, and 12 remainder. 12 tenths are 120 hun- 
dredths, and 5 are 125 hundredths. This divided by 13 
gives 9, which must be hundredths, and 8 remainder. We 
may now reduce this to thousandths, by annexing a zero. 8 
hundredths are 80 thousandths. This divided by 13 gives 6, 
which must be thousandths, and 2 rem^jnder. Thousandths 
will be sufficiently exact in this instan ye, we may therefore 
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omit the remaibder. The ausvrer is .596 -|- of a barrel 
each. 

From the above examples it appears, that when only the 
dividend contains decimals^ division is performed as in whole 
numbers^ ixnd in the result as many decimal places must be 
pointed off /ram the right, as there are in the dividend. 

Note, If there be a remainder after all the figares have 
been brought down, the division may be carried further, by 
annexing zeros. In estimating the decimal places in the 
quotient, the zeros must be counted with the decimal places 
of the dividend. 

At $6.75 a cord, how many cords of wood may be bought 
/or $88? 

In this example there are decimals in the divisor onlj. 
$6.75 is 675 cents or \^ of a dollar. The 38 dollars must 
also be reduced to cents or hundredths. This is done by 
annexing two zeros. Then as many times as 675 hun- 
dredths are contained in 3800 hundredths, so many cords 
may be bought. ' 

3800 (675 or 3800 (675 
3375 3375 



5|)| cords. 5.62 -{- cords. 



435 1250 

4050 



2000 
1350 



650 

The answer is 5^f cords, or reducing the fraction to a 
decimal, by aimexing zeros and continuing the division, 
5.62 + cords. 

If 3.423 yards of doth cost $25, what is that per yard f 

3.423 = 3r\h\ = HU' 

The question is, if f ^-J^ of a yard cost $25, what is that a 
yard? 

According to Art. XXIV., we must multiply 25 by 1 000, 
that is, annex three zeros, and divide by 3423, 
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25000 (3423 or 25000 (3423 
23961 23961 



$7|||| ^ 7.30 + Ant. 



1039 10390 

10269 



121 

The answer is $7j^^» or reducing the fraction to cents. 
$7.30 per yard. 

If 1.875 yard of cloth is sufficient to make a eoat; how 
many coats may he made of 47.5 yards 7 

In this example the divisor is thousandths, and the divi- 
dend tenths. If two zeros be annexed to the dividend it 
will be reduced to thousandths. 

47.500 (1.875 or 47500 (1875 
3750 3750 



25 Wt 25.33 + 



10000 10000 

9375 9375 



625 6250 

5625 



6250 
5625 

625 



1875 thousandths are contained in 47500 thousandths 
25 ^/j times, or reducing the fraction to decimals, 25.33 -f- 
times, consequently, 25 coats, and j\^ of another coat may 
be made from it. 

From the three last examples we derive the following rule : 
\Mitn the divisor only contains decimals^ or when there fire 
more decimal places in the divisor than in the dividend, attr 
nez as many zeros to the dividend as the places in the divisor 
exceed those in the dividetidf and then proceed as in whole 
numbers, Tlie answer will be whole numbers. 

At $2.25 per gallon, how many gallons of wine may be 
bought for 8:^.375? 
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[n this example the purpose is to find how many times 
$2.25 is contained in $15,375. There are more decimal 
places in the dividend than in the divisor. The first thing 
t|iat suggests itself, is to reduce the divisor to the same de- 
nomination as the dividend, that is, to mills or thousandths. 
This is done by annexing a zero, thus, $2,250. The ques- 
tion is now, to find how many times 2250 mills are contain- 
ed in 15375 mills. It is not important whether the poin' 
be taken away or not. 

15375 (2250 
13500 



6.83 -f* gals. Ans. 



18750 
18000 

7500 
6750 

760 

Instead of reducing the divisor to mills or thousandths, 
we may reduce the dividend to cents or hundredths, thus, 
$15,375 are 15J7.5 cents. The question is now, to find 
how many times 225 cents are contained in 1537.5 cents. 
This is now ihe sime as the case where there were deci- 
mals in the dividend only, the divisor being a whole nuni* 
ber. 

1537.5 (225 
1360 

6.83 -f- gals. Ans. as before. 

1875 
1800 



750 
075 

75 

-^3.15 btisheh of oats wiU keep a horse 1 toeek^ how many 
weeks will 37.5764 6«5 Ac/.* keep him 7 

The question is, to find how many times 3.15 is containcil 
in 37.5764. The <lividend contains ten tliousandths. The 
divisor is 31500 ten thousandths. 
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3757C4 (31500 
31500 



60704 
31500 

292640 
283500 



1 1 .i)29 -f- weeks. Aob. 



91400 
63000 

284000 
283500 

500 

Instead of reducing the divisor to ten-thousandths, we may 
reduce the dividend to hundredths^ 37.5764 are 3757.64 
hundredths o( a bushel. The decimal .64 in this, is a frao- 
tion of an hundredth. 

3.15 are 315 hundredths. Now the question is, to find 
how many times 315 hundredths are contained in 3757.64 
hundredths. 

3757.64 (315 
315 



007 
315 

2926 
2835 



11.920 -{- weeks. Ans. as before. 



914 
C30 

2840 
2835 



5 



From the two last examples we derive the following ru'e 
for division *. ll^en the dividtnrt ctmiains more d^cimtd plHre% 

18 
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than the divisor : Reduce them both to the satne denomtnO' 
tion, attd divide as in whole numbers. 

N. B. There are two ways of reducing them to the same 
denomination. First, the divisor may be reduced to the 
same denomination as the dividend, by annexing zeros, and 
taking away the points from both. Secondly, the dividend 
may be reduced to the same denomination as the dii^isor, by 
taking away the point from the divisor, and removing it in 
the dividend towards the right as many places as there are 
in the divisor. The second method is preferable. 

The same result may be produced by another mode of 
reasoning. The quotient must be such a number, thlEit hh- 
ing^ multiplied with the divisor will reproduce the dividend 
Now a product must have as many decimal plnces as there 
are in the multiplier and multiplicand both. Consequently 
^ the decimal places in the divisor and quotient together must 
I .pe^-equal to those m the dividend. In the last example there 
. Wfi^ four decimal places in the dividend and two in the di- 
visor ; this would give two places in the quotient. Then a 
1^ zero, was jinnexed in the course of the division, which made 

;<Pi??jP^f^M«*" *^® quotient. The rule may be expressed as 
Umows : * 

Divide as in tohole numbers^ wid in the result point off as 
many places for decimals as those in the dividend exceed 
those in the divisor. If zeros are annexed to the dividend^ 
cotint tH^yi'hs ''^ aihny decirncds in the dividend. If there are 
not so many places in the result as ere required, they must be 
supplied by writing zeros on the left. 

Division in decimals, as well as in whole numbers, may 
be expressed in the forntof commoa fractions. 

What part of .5 is ,3 ? Ans. f. 
What pan of .08 is .05 1 Ans. f . 
What part of .19 is .43 ? Ans. ^. 
What part of .3 is .07? 

To answer this, .3 must be reduced to K'Andredths. .3 la 
30, the answer therefore is Tf\. '^' ~ 

What part of 14.035 is 3.8 ? r'" 

3.8 is 3.800, the answer therefore is ^^j. 



Ifolftpf^^S'th^'Oini^^'i^ SfiJ nkiinbei^^bf'&n%ther, 
e^ orifdrhto\itaih''di^i^fM^h:' WdiicV'thetk bath^td'kh* 



' ^ \xik^'eHhe^ 



XXIX. DECIMA1.S. 207 

hnoest denomination mentioned in cither ^ and then write *h€ 
divisor under the dividend, as if they were whole numbers. 



Circulating Decimals, 

XXIX. There are some common fractions which cannot 
be expressed exacily in decimals. If we attempt to change 
^ to decimals for example, we find .3333, &>c. there is always 
4 remainder 1 , and the same figure 3 will always be repeated 
however far we may .continue it. At each division we ap- 
proximate ten times nearer to the»true value, and yet ^e caQ 
never obtain it. ^ =z .16(>6, &c. ; this begins to repeat at 
the second figure, -^j = ..54545'4, &c. ; this repeats two 
figures. In the division the remainders are alternately 6 
and 5. ^^^^ = .I681G8, &c. ; this repeats three figures, 
and the remainders are r.lternately 56, 227, find 272. Some 
do not begin to repeal until after two or three or more 
places. It is evident that whenever the same remainder re- 
mrs a second time, the quorieni figures aUtTtTle same remain- 
ders will repeat over again in the same order. In the last 
example for instance, the number wfth which we commenc- 
ed was 56 ; we annexed a zero and divided ; this gave a 
quotient 1, and a remainder 227 ; we annexed another zero, 
and the quotient was 6, and the remainder 272 ; we annex- 
ed another zero, and the quotient was 8. and the Remainder 
56, the number we commenced with. If we annex a zero 
to this, it is evident that we shall obtain the same quotient 
and the same remainder as at first, and that it WiW continue 
to repeat the same three figures for ever. 

It is evident that the number of these remainders, and 
consequently the number of figures which repeat, must be 
one less than the number of units in the divisor. If the 
fraction is J., there can be only six different remainders ; 
after this number, one of them must nec*»ssarily recur again, 
and then the figures will be repeated again in the same or 
der. 4 
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10 — 
7 .1428571, &c. 

— It commences with 1 for the 
30 dividend, then annexing zeros, 
28 the remainders are 3, % 6, 4, 5, 

which are all the numbers below 

20 7; then comes 1 again, the num- 
14 ber with which it commenced, 
and it is evident the whole will be 

60 repeated again in the same order. 
56 Decimals which repeat in this 
way are called circulating ded- 

40 mals, 

35 

50 
49 

10 

4 
3 • 

Whenever we find that a fraction begins to repeat, we 
may write out as many places as we wish to retain, without 
the trouble of dividing. 

As it is impossible to express the value of such a fraction 
by a decimal exactly, rules have been invented by which 
operations may be performed on them, with nearly as much 
accuracy as if they could be expressed ; but as they are long 
and tedious, and seldom used, I shall not notice them. Suf- 
ficient accuracy may always be attained without them. 

I shall show, however, how the true value of them may 
always be found in common fractions. 

The fraction ^ reduced to a decimal, is .1111 ... dc.c. 
Therefore, if we wish to change. this fraction to a common 
fraction, instead of calling it j^-^, ^y^, or /^V^ , which will be 
a value too small, whatever number of figures we take, we 
must call it ^. This is exact, because it is the f^-action 
which produces the decimal. If we have the fract^n .2222 . . 
Slc, It is plain that this is twice as much the other, and must 
be called f . If | be reduced to a decimal, it produces .2222 

. &.C. If we have .3333 . . &c. this being three times as 
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much as the first, is | = i. If ^ be reduced to a decimal, it 
produces .3333 . . &c. It is plain, that whenever a single 
figure repeats, it is so many ninths. 

Change .4444 d:^c. to a common fraction. Ans. ^. 

Change .5555 &c. to a common fraction. 

Change .6666 &c. to a common fraction. 

Chancre .7777 &c. to a common fraction. 

Change .9999 &c. to a common fraction. 

Change .5333 dr c. to a comuion fraction. 

This begins to repeat at the second figure or hundredths. 
The first figure 5 is -^fiy ; and the remaining part of the frac- 
tion is ^ of y\j that is, ^ z= ^^g. ; these must be added t<^- 
gether. tV *^ ^h *"^ iV ro^kes ^f = -fg. The answer is 
^. If this be changed to a decimal, it will be found to be 
.5333 &c. 

If a decimal begins to repeat at the third place, the two 
first figures will be so many hundredths, and the repeating 
figure will be so many ninths of another hundredth. 

Change .4666 &c. to a common fraction. 

Change .3888 &>c. to a common fraction. 

Change .3744 &c. to a common fraction. 

Change .46355 &c. to a common fraction. 

If ^ be changed to a decimal, it produces .010101 d&C 
The decimal .0^0303 &c. is three times as much, therefore 
It must be ^ = g^j. The decimal .363636 &c. is thirty-six 
times as much, therefore it must be -J^ = -^. 

If .^^ be changed to a decimal, it produces .001001001 
&c. The decimal .006006 &c.. is 6 times as much, there- 
fore il must be -^ = ^|^^. The fraction .027027 &c. is 
twenty-seven times as much, and must be -^^ = yjj. The 
fraction .354354 6lc. is 354 times as much, and must be 
3^= ^^4. This principle is true for any number of places. 
Hence we derive the following rule for changing a circulat- 
ing decimal to a common fraction : Make the repeating 
figures the numerator ^ and the denominator toill he as mamy 
9s as there are repeating figures. 

If they do not begin to repeat at the first place^ the pre- 
ceding figiires mu9t be called so many tenths^ hundredths, Sfc, 
according to their number ^ th^n the repeating part must be 
changed in the above manner^ but instead oj being the fracr 
tion of an unity it will he the fraction of a tenths hundredth, 
S^c. according to the place in which it commences. 

Instead of writing the repeating figures over several timrs, 

18 • 
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they are sometimes written with a point over the first and 
last to show which figures regeat. Thus .333 &c. is writ- 
ten .3. .2525 &c. is written .25*. .387387 &c. is writtea 
.387. .57346346 &c. is written .57346. 

Change .24 to a common fraction. 

Change .42 to a common fraction. 

Change .537 to a common fraction. 

Change .4745 to a common fraction. 

Change .8374 to a common fraction. 

. * 

Change .47647 to a common fraction. 

Note, To know whether you have found the right an- 
swer, change the common fraction, which you have found, to 
a decimal again. If it produces the same, it is right. 

« 

Proof of Multiplication and Division hy casting out ^. 

If cither the muhiplicand or the multiplier be divisible by 
0, it is evident the product must be so. 
Multiply 437 by 85. 

437 81 times 437 = 35397 

85 4 times 432= 1728 

4 times 5= 20 



2185 ' 

3496 37145 



Ans. 37145 

85 = 81 +4, and 437 = 432 -f- 5. 81 is divisible by 0, 
and 85 being divided by 9 leaves a remainder 4. 432 is di- 
visible by 9, and 437 leaves a remainder 5. 81 times 437, 
and 4 times 432, and 4 times 5, added together, are equal to 
85 times 437. 81 times 437 is divisible by 0, because 81 is 
so, and 4 times 482 is divisible by 9, because 432 is so. The 
only part of the product which is not divisible by 9, is the 
product of the two remainders 4 and 5. This product, .20, 
divided by 9, leaves a remainder 2. It is plain, therefore, 
that if the whole product, 37145, be divided hy 9, the re- 
mainder must be 2, the same as that of the product of the 
remainder. 

Therefore to prove multiplication, divide the divisor and 
the dividend hy 9. and multiply the remainders together^ and 
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divide the product by 9, and note the remainder ; then divide 
the whole product by G, and if the remainder is the same as 
the last^ the work is right. 

Instead of dividing by 9, the figures of each number may 
be added, and their sum be divided by 9, as in Art. XXI., 
(and for the same reason) and the remainders will be the 
same as if the numbers themselves were divided. 

In the above example, say 7 and 3 and 4 are 14* which, 
divided by 9, leaves a remainder 5 ; then 5 and 8 are 13, 
which, divided by 9, leaves a remainder 4. Then 4 times 
5 are 20, which, divided by 9, leaves a remainder 2. Then 
adding the figures of the product, 5 and 4 and 1 and 7 and 
3 are 20, which being divided by 9 leaves 2, as the other. 
Instead of dividing 14 and 13 by 9, these figures may be 
added together, thus 4 and 1 are 5 ; 3 and 1 are 4. 

Since in division the quotient multiplied by the divisor 
produces the dividend ; if the divisor and quotient be divided 
by 9 and the remainders, multiplied together ^ and this pro- 
duct divided by 9, and the remainder noted; and then the 
dividend be divided by 9 ; this last remainder must agree unth 
die other* 

N. B. If there is a remainder after division, it must be 
subtracted from the dividend before proving it. 



Miscdlitneous Examples, 

1. If 2 lbs. of figs cost 2s. 8d., what is that pc> lb. ? 

2. If 2 bushels of corn cost 8s. 6d., what is that per 
bushel 1 I 

3. If 2 lbs. of raisins cost Is. XM.^ what is that per lb. ? 

4. If 3 bushels of potatoes cost 9s. 6d., what is that per 
bushel ? 

5. If 4 gals, of gin cost I2s. 8d., what is that per gal. 1 

tV. If 2 barrels of flour cost 3<s£*. 4s., what is that per bar- 
rel 1 

7. If 2 gallons of wi^e cost Ic£. 10s. 4d., what is that per 
gallon 1 

8. If 2 barrels of beer cost !.£. 15s. 8d., what is that per 
barrel ? 

9. If 4 gallons of gin coat I7s. 8d., what is that per gallon ? 
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10. Ii D yards of cloth cost 6<€. 10s. ^,^ what is that per 
yard ? 

11. If 7 barrels of flour cost 17<£. 8s. 7d., what is that per 
barrel ? 

12. If 8 yards of clotfi cost 20.£. 18s. 5., what is that per 
yard? 

13. A man had 4 cwt. 3 qrs. 14 lbs. of tobacco, which he 
pat into 2 boxes, | of il in each ; how jtiuch did he jj^wi in 
each box? 

14. Divide 13c£. Ss. 5d. equally among 5 men. 

15. Divide 8 cwt 3 qrs. 17 lbs. into 3 equal parts. 

16. Divide 16 cwt. 1 qr. 11 lbs. of flour equally among 7 
men ; how much will each have 1 

17. Divide 3 hhds. 42 gals. 2 qts. into 5 equal parts. 

18. If 12 yards, 3 qrs. 2 nls. of cloth will make 7 coats, 
hpw much will make 1 coat ? How much will make 13 
coirts V 

19. If 5 yards of cloth cost 19c£. 3s. 4d., what cost 17 
yaids? 

20. What is | of 45<£. 9s. 7d. ? 

21. If 18 cwt. of sugar cost ^£. 138. 8d. what will 53| 
cwt. cost ? 

22.- If 4 of a ship is v^orth 943<i^. 78. Sd,^ what is the whole 
^ip worth ? 

23. If 84 cows cost 453c£. 14s«- 8d., how much is that 
apiece ? 

24. If 3;^ cwt. of sugar cost 9<£. 15s. 9d., what is that per 
cwt. ? 

25. If 9| barrels of flour cost 21.£. 3s. 8d., wliat cost I7| 
barrels ? 

26. If a staff 4 feet long cast a shade on level ground 6 
ft. 8 in., what is the height of a steeple which casts a shade 
173 feet at the same time 1 

27. If 57 gallons of water in one hour run into a cistern 
containing 258 gallons, and by another cock 42 gallons run 
out in an hour, in what time will it be tilled 1 

28. A and B depart from the same place, ^and travel the 
same road ; but A starts 6 days before B, anfl travels at the 
rate of 28 miles a day ; B follows at the rate of 43 miles a 
day. In how many days will B ov^take A ? 

29. A sets out from Boston to New- York, at 20 mi n. past 
8 in the morning, and travels at the rate of .5 miles an hour; 
and B sets out from New-York to Boston at 3 o'clock in the 
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aflernoori of the same day, and travels at the rate of 6^ milos 
per hoar. The distance is 250 miles. Supposing them to 
travel coiistantly until they meel, at what time it\\t they 
meet, and at what distance from each place ? 

30. The distance from New- York to Baltimore is ld7 
miles. Two travellers set out at -the same time in order to 
meet ; A from N«w-York towards Baltimore, and B from 
Baltimore towards New- York. When they met, which was 
at the end of 6 days, A h|ul travelled 3 miles a day more 
than B. How many miles did each travel per day ? 

31. If when wheat is 7s. 6d. per bushel, the penny-loaf 
weighs 9 oz., what ought it to weigh when wheat is 6s. per 
bushel ? 

32. Suppose 650 men are in a garrison, and have provi- 
sions sufficient to' last them two months ; how many men 
must leave the garrison in order to have the provisions last 
those who remain five months ? ^ 

33. If 8 boarders will drink a barrel of nder in 15 
days, how long will it last if 4 more boarders come among 
them? 

34. A ship's crew of 18 men is supposed to have provi- 
sion sufficient to last thl^ voyage, if each man is allowed 23 
t>»* per /1'a.yj 1v^pn ib^y pif'lf Tip a ^r^w nf ft pgisons.^ ^Whekt 
must then be the daily allowance of each person ? 

35. How many yards of flannel that is I^ yard wide will 
line a cloak, containing 9 yards, that is | yard wide 7 

36. A garrison of loOO men have provisiiHis sufficient to 
last them 12 months ; but at the end of 3 moalhs, the gar- 
rison was reinforced by 600 men, and 2 months af^er that, a 
second reinforcement of 400 men was sent to the garrison. 
How iong did the provisions last in the wliole ? 

37. ■ A regiment of soldiers, consisting of 1000, are to be 
new clothca ; each coat to contain 2^ yards of cloth 1^ yard 
wide, and to be lined with flannel of ^ yard wide. \ How 
many yards of flannel will line them 1 

38» I borrowed 185 quarters of corn, when the price wa^ 
19s. per quarter ; how much must I pay to indemnify the 
lender when the price is 17s. 4d. ? 

39. If 7 men can- reap 84 acres of wheat in 12 days, how 
many men can reap 100 susres in 5 -days 1 

40. If 7 n»en can build 36 rods of wall in 3 days, how 
inany rods can 20 men build in 14 days 1 

41. If 20 bushels of wheat are sufficient for a family of 15 
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persons 3 months, how much will be sufficient for 4 persons 
1 ] months ? 

42. If h cost $23.84 to carry 17 cwt 3 qrs. 14 \h. 85 
miles, how much must be paid for carrying 53 cwt. 2 qrs. 150 
miles ? 

43. If 18 men can build a wall 40 rods long, 5 feet high, 
and 4 feet thick iu 15 days ; in what time will 20 men build 
one 87 rods long, 6 feet high, and 5 feet thick ? 

44. If a family of 9 persons spen^l $305 in 4 months, how 
many dollars would maintain them 8 months, if 5 persons 
more were added to the family 1 

45. If a regiment consisting of 1878 soldiers, consume 
702 quarters of wheat in 336 days ; how many quarters will 
an array of 22536 soldiers consume in 112 days ? 

46. If 12 tailors. can finish 13 suits of clothes in 7 days, 
how many tailors can finish the clothes of a regiment con- 
sisting of 494 ^oldier8,4in 19 days of the same length ? 

47. If 24 neasures of wine, at 3s. 4d. serve 16 men for 6 
days, how many measures, at 2s. 8d., will serve 48 men 4 
days ? 

48 How many tiles 8 inches square, will cover a hearth 
12 feet wide and 16 feet long ? • 

49. How many bricks 9 in. long, 4^ in. wide, and 2 in. 
thick, will build a wall 6 feet high and 13J in. thick, round 
a garden, each side of which is 280 feet on the outside of the 
wain 

50. There is a house 40 feet in length, and 30 feet raf- 
ters ; how many shingles will it take to cover the roof, sup- 
posing each shingle to be 4 inches wide, and each course to 
be 6 inches 1 

51. A man built a house consisting of 4 stories ; in the 
lower story there were 16 windcws, each containing 12 panes 
of glass, each pane 16 in. long, 12 in. wide ; the second and 
third stories contained 18 windows, each of the same size ; 
the fourth story contained 18 windows, each window 6 
panes 18 by 12. How many square feet of glass were there 
in the whole house 1 * - ■ 

52. A merchant sold a piece of cloth for $40, and by so 
doing lost 10 per cent. He ought in trading to have gained 
15 per cent. For how much ought he to have sold the 
cloth ? 

53. Bought a hogshead of molasses for $25, but 12 gal 
Ions having leaked out, I desire to sell the remainder, so ai< to 
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gain 3 per cent on the whole cost. For how much per gal- 
lon must I sell it ? ^ 

54. Bought a hogshead of brandy, for $93 on 6 months' 
credit, and sold it for $103 ready money. How much did 1 
gain, allowing money to be worth 6 per cent, a year '? 

55. Bought 3 hhds. of wine for $320 ready money, and 
sold it at $1.87 per gal. on 6 months' credit. What did I 
gain, allowing money to be worth 6 per cent, per year ? 

Note, Ho answer this question, it will be necessary to 
compute the interest on $320 for 6 months, and add it to 
$329. 

56. Bought a quantity of goods for $437.45 and hired the 
money to pay for it, for which I paid at the rate of 8 per 
cent, a year. Having kept it on hand 3 months and 17 
days, I so. J it for $470, on 4 months' credit. What per 
cent, did I gain ? 

57. Bought 5 hhds. of rum at I dollar per gal., ready 
money, and having kept it 3 months and 23 days, I sold it at 
$1.20 per gallon, on 5 months' credit ; 16 gals, had leaked 
out while in my possession. How much did I gain ? 

When a debtpr keeps money longer than a year, the inter- 
est is considered as due to the creditor at the end of the 
year, and he has a right to demand it. If the interest is not 
paid at the end of the year, the creditor sometimes requires 
the interest for the year to be added to the principal, and con- 
sidered a part of the debt, and consequently interest paid 
upon it for the rest of the time, and so on at the end of eve- 
ry year. In this way the principal increases every year by 
the interest of the last year. This may seem just, but it is 
not allowed by law. This is called compound interest. 

58. What will $143.17 amount to in 3 years and 4 
months, at 6 per cent, compound interest? 

The most convenient method is, to find the amount of 1 
dollar for the time, and then multiply it by the number of 
dollars in the question. 
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1.00 
.06 


06 interest for 1 year. 
+ 1.00 


= 1.00 amount for 1 year. 
.06 


.0636 interest for 2d year. 
+ 1.06 


= 1.1236 amount for 2 yean. 
.06 


.067416 interest for lid year. 
+ 1.1236 


= 1.191016 amount for 3 years. 
.02 rate for 4 months. 


.02382032 interest for t months. 
+ 1.193016 



zz: 1.21463632 amount for 3 years and 4 months. 
It will be sufficiently exact to usr the first four deciniahi 
1 1.2148. This muUipIied by 143.17 will gire the answer. 

1.2148 
143.17 



85036 
12148 
36444 
48592 
12148 

$173.922916 Ans. $173,923—. 

59. Make a table which shall contain the amount of 1 dol- 
lar, for 1 year, for two years, for 3 years, &c. to 20 year«^, 
at 5 per cent, and at 6 per cent. Reserve fi%'e decimal 
places. 

N. B. The same table will serve for sterling money, or 
any other, if the parts are expressed in decimals. 



Part 'I 



ARITHMETIC. 



'in 



year- 


5 rates 6 


years 


5 rates o 


1 


1.05000 


1.06000 


11 

12 

1 13 

14 


1 


2 


1.10250 


l.L23<)0 


1 


3 










4 










5 






15 


- 




6 


* 




1j6 
17 
18 
19 






7 

8 
9 

to 


t 






















^ 






20 







60. What is the compound interest of $17.25 for 2 years 
ind 7 months, at 5 per cent. 1 

Nate, From the table take the amount of 1 dollar for 
two years, at 5 per cent, and compute the interest on it for 
7 months, at 5 per cent, as in simple interest ; add this to 
ihp amount for two years. This will be the amount of 1 
dollar for 2 years and 7 months. Multiply this by 17.25; 
mis will be the amount of $17.25 for the time. Then to 
find the interest, subtract the principal from the amount. 

61. What will $73.42 amount to in 4 years, 3 months, 
and 17 days, at 6 per cent, compound interest ? 

62. A note was given I3th March, 1815, for $847.25 ; 
how much had it amounted to on the 7th Norembor, 1820, 
at 6 per cent, compound interest ? 

63. How much would the sum in the last example have 
amounted to in the same time at simple interest ? 

64. What is the compound interest of $1753 for 11 years 
10 months, and 22 days, at 6 per cent. 1 

65. A nolo was given IJtli May, 1813, for $847, rate 6 
per cwit. coinpound interest. The following payments? wore 
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made; 18th February, 1815, $158 ; 19th December, 1816 
$87 : 5th October, 1819, *200. What was due 8th July, 
1822? 

06. What will 17«£. 13s. 6d. amount to in 5 years, 3 
months, M 6 per cent, compound interest ? 

Note, Change the shillings and pence to decimals of a 
pound, nnd proceed as in Federal money. Call the unit in 
the table \£. instead of 1 dollar. 

67. What is the compound interest of $643, for 7 years, 
5 months, and 18 days, at 5 per cent. ? 

68. What is the compound interest of 143jf. 7s. 4d. for 
19 years, 7 months, at five per cent. T 

69. A farmer mixed 15 bushels of ryo, at 64 cents per 
bushel ; 18 bushels of corn, at 55 cents per bushel ; and 21 
|>ushels of oats, at 28 cents per bushel. How many bushel« 
were there of the -mixture t What was the whole worth r 
What was it worth per bushel 1 

'dO. A grocer mixed 123 lb. of sugar, that was worth 8 
cents per lb. ; 87 lb. that was worth 11 cents per lb. ; and 
15 lb. that was worth 13 cents per lb. What was the mix- 
ture worth per lb. ? 

71. A grocer mixed 43 gallons of wine, that wns worth 
$1.25 per gal. with 87 gals, that was worth $1.60 per gaL 
What was the mixture worth per gal. ? 

72. With a hhd. of rum, worth $.87 per gal. a grocer 
mixed JO gals, of water. What was the mixture worth per 
gal. ? 

73. IIow many gals, of rum, at $.60 per gal. will come to 
as much as 43 gals, will come to, at $.75 per gal. ? 

74. How much water must be added to a pipe of wine 
worth $1.50 per gal. in order to reduce the price to $1.30 
per gal. ? 

75. A grocer has two kinds of sugar, one at 8 cents per 
lb., the other at 13 cents. He wishes to mix them toc^ether 
Iff such a manner, that the mixture may be worth 1 1 cents 
per lb.- What will be the proportions of each in (he mix- 
ture ? 

Note, The difference of the two kinds is 5 cents. There- 
fore if a ^>ound of each kind be divided, each. into five equal 
P'ifts, the difference between one part of each will be 1 cent 
if \ lb. be taken from that at 8 cents, and ^ lb. of that at 13 
cents be put in its place, the {)onnd will he worth O cents. 
If I lb. l>e taken from it, and as much of the other be puv in 
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its p]ace, the pound will be worth 1 1 cents, as required. The 
pound then will consist of |, at 8 cents, and |, at 13 cents. 
If 5 lb. be mixed, there will be 2 lb. at 8, and 3 at 13 
cents. The proportions are 2 lb. at d as often as 3 lb. at 
13 cents. 

76. A farmer had oats, at 38 cents per bushel, which he 
wished to mix with corn, at 75 cents per bushel, so that the 
mixture might be 50 cents per bushel. What were the pro- 
portions of the mixture ? 

Nott, The difference in the price of a bushel is 37 cents. 
The difference between -^ of a bushel of each is I cent. Jf 
^f of a bushel be taken from a bushel of oats, and if of a 
bushel of corn be put in its place, a bushel will be formed 
worth 50 cents, and consisting of if corn, axd |f oats. Tlie 
proportions are 12 of oats to 25 of corn. 

It is easy to see that the denominator will altcays bt the 
difference of tJic prices of ihe ingredients, and the difference 
between tJie mean and thn less price will be the numerator 
for the quantity of the greater, and the difference between 
the mean and the greater will be the nrumeratar for the quan- 
tity of the less vabie. Take mcay the denominators, and 
the numerators toill express the proportions, 

77. A merchant has spices, some at 9d per 11). fsame at 
Is., some at 2s. and some at 2s. fid. per lb. How mucn of 
each sort must he mix, th&l he may sell the mixture at Is. 
Sd. per lb. ? 

Note, Take one kind, the price of which is greater, and 
one, the price of which is less than the mean, and And *t«io 
proportions as above. Then take the other two and find 
their proportions in the same way. 

Less 9d. = 9d. 1 flld. diff. between less 

1 mean J and mean. 
Greater 2s. 6d. = 30d. | 20 i lOd. diff. between great- 

J t ®^ ^^^ mean. 

The proportions are 10 of the less to 1 1 of the greater. 

Less Is. z= 12d. ") r8d. diff. between less 

I mean J and mean. 

Greater 2s. = 24d. j 20 ]. 4d. diff. betvrocn groai- 

\ / er and mean. 
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The proportions are 4 of the less to 8 of the greater, which 
A the same as 1 of the less to 2 of the greater. 

The answer is IG lb. at 9d. to 11 lb. at 2s. (id., and I lb. 
at Is. to 2 lb. at 2s^. 

Other proportions might be found by comparing the fir&<t, 
and third, and the second and fourth. 

78. A grocer has two sorts of lea, one at 75 cents per lb. 
and the other at $1.10 per lb. How must lie mix them 
in order to afford the mixture at $ 1 .00 per lb. ? 

79. A grocer would mix the following kinds 'of sugar, viz. 
at 10 cents, 13 cents, and 16 cents per lb. What quantity 
ef each must he take to make a mixture worth 12 cents 
per lb. f 

Note, Those at 13 and 16 must both be compared with 
that at 10 cents separately. 

80. A grocer has rum worth $.75 per gal. ; how many 
parts water must he put in, that he may afford to sell the 
mixture at $.65 per gal. ? 

81. It is required to nnx several sorts of rum, at 5s. 7d., 
and 9s. per gal. with water, so that the mixture may Ijo 
worth 6s. per gal. How much of each sort must the mixture 
consbt of 1 

82,^ A farmer had 10 bushels of wheal, worth Sa. per 
bushel, which he wished to mix with corn, at 3s. per bushel, 
so that the mixture might be worth 5s. per bushel. How many 
bushels of corn must he use ? 

Note Fmd the proportions for a single bushel as before, 
then find how much corn must be put with 1 bushel of wheat, 
and then with 10 bushels. The proportions are 2 of 
wheat to 3 of corn, consequently 1 of wheat to 1^ of corn, 
and 10 of wheat to 15 of corn. 

83. A farmer would mix 20 bushels of rye, at 65 cents pei 
bushel, with barley at 51 cents, and oats at 30 cents i)er 
bushel. How much barley and oats must be mixed with 
rye, that the mixture may be worth 41 cents per bushel "^ 

84. A grocer had 43 gallons of wine worth $1.75 per gal. 
which he wished to mix with another kind worth $1.40 per 
gal., so that the mixture might be worth $1.60 per gal. Hjw 
many gals, of the latter kind must he use 1 

85. Three merchants. A, B, and C, freight a ship with 
wine. A put on board 500 tons, B 340, and C 94 ; in a 
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Rtorm they were obliged to cast 150 tons overboard. Wba* 
loss does each sustain 1 

See Part 1, Art. XVI., exaniple 158 and following. 

86. A father dying, bequez^thed an estate of $12000 as fol- 
lows : ^ to his wife, ^ to his eldest son, \ to his second son, 
and \ to his daughter. It is required to divide the estate in 
these proportions. 

Note* Reduce the fractions to a common denominator, 
and the numerators will show the proportions. 

87. Two men hired a pasture for $37, A put in 3 horses 
for 4 months, and B 5 horses for 3 months. What ought 
each to pay ? 

Note* 3 horses for 4 months is. the same as 4 times 3 or 12 
horses for 1 month ; and 5 horses for 3 months, is the same 
as 3 times 5, or 15 horses for 1 month. The question there- 
fore is the same, as if A had put in 12 horses and B 15. A 
must pay \^ and B ^f , or, reducing the fractions, ^ and {-. 

88. Two men, A and B, traded in company : A put in 
$350 for 8 months, and B $640 for 5 months ; they gained 
$250. What was the share of each ? 

Note. Make the time equal, as in the last example. 

89. Four men jointly hired a pasture for 20 English gui- 
neas ; A turned in 7 oxen for 13 days, B 9 oxen for 14 days, 
C 11 oxen for 25 days, and D 15 oxen for 37 days. How 
much ought each to pay 1 

90. A family of 10 persons took a large house for -^ of a 
year, for which they were to pay $500, for that time. At the 
end of 14 weeks they took in 4 new lodgers ; and afler 3 
weeks, 4 more ; and so on for every 3 weeks, during the 
term, they took in 4 more lodgers. What must one of each 
class pay per week of the rent ? 

91. Three men enter into partnership lind trade as fol- 
lows : A put in 150.£., and at the end of 7 months took out 
50<£. ; 5 months after he put in 170«£ ; — B put in 205<£., 
and at the end of 5 months, 110^. more, but took out I50<£. 
4 months after ; — C put in 300 guineas, at 28s. each, and 
when 8 months had elapsed, he drew out 150^*., but 5 months 
after he put in 500.£. Their partnership continued 18 
months, at the end of which time they had gained i5XS£, 
Required each person's share of the gain. 

19 ♦ 
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92. The last (iTe arc example? of compound or double fd- 
lowskip. What rule can you make for it 1 

93. In how long time will 1 dollar gain as mudi interest 
as $ 15 will gain in 1 month ? 

94. In how long time will I dollar gain as much interest 
as 8 dollars will gain in 3 months I 

95. In how long time will 1 dollar gain as much interest 
24 dollars will gain in 5 months ? 

96. In how long time will 1 dollar gain as much interest 
$158 will gain in 11 months? 

97. In how long time will 3 dollars gain as much interest 
as 1 dollar will gain in 24 months 1 

98. In how long time will 28 dollars gain as much interest 
as 1 dollar will gain in 157 months ? 

99. A lent B 8 dollars for 2 months, aflerwards B lent A 
1 dollar ; how long ought he to keep Jt to satisfy him for the 
former favour ? 

100. C lent D I dollar for 15 months ; afterwards D len< 
C 5 dollars ; how long ought he to keep it to satisfy him for 
tlie former favour 1 

101. A borrowed of B 17 dollars for 1 1 months, promis- 
ing him a like kindness ; aflerwards B lent A 25 dollars. 
How long ought he to keep it ? 

Note. Find how long he oughf to keep 1 dollar, and then 
how «ong he ought to keep 25 dollars. 

102. I lent a friend 257 dollars, which he kept 15 months, 
promising to do me a like kindness, but he was not able to 
let me have more than 100 dollars ; how long ought I to 
keep it ? 

103. A owes B notes to be paid as follows : 7 dollars to 
be paid in 3 months, and 5 dollars to be paid in 8 months ; 
but he wishes to pay the whole at once. In what time ought 
he to pay it 1 

Note, 7 dollars for 3 months is the same as 1 dollar for 
21 months ; and 5 dollars for 8 months is the same as 1 dol- 
lar for 40 months. 40 + 21 = 61, and 7 + 5 = 12. He 
might have 1 dollar 61 months ; the questibn now is how 
long he may keep 12 dollars. It is evident he might keep 
it -j^if of 61 months. 

104. C owes D $380, to be paKi as follows ; $100 in 6 
months; $120 in 7 months ; and ^160 in 10 months. H« 
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wishes to pay the whole at once. In how long a time ought 
he to pay it ? 

105. A merchant has due to him 300<£. to be paid as fol- 
lows ; 50<£. in 2 months ; 100c£ in 5 months ; and the rest 
in 8 months. It is agreed to make one payment of the 
whole^ In what time ought he to receive it 1 

106. F owes H $1000, of which $200 is to be p»id pre- 
sent, $400 in 5 months, and the rest in 15 months. They 
agree to make one payment of the whole. Required the 
time? 

107. A merchant has due a certain sum of money, of 
which ^ is to be paid m 2 months, ^ in 3 months, and the 
rest in 6 months. la what time ought he to receive the 
whole ? 

108. A merchant has three notes due to him as follows : 
one of $300 due in 2 months ; one of $250 due in 5 months; 
and one of $180 due 3 months ago ; the whole of which he 
wishes to receive now. What ought he to receive, allowing 
6 per cent, interest ? 

Note. First find the equated time, and then the interest 
•r discount for present payment, as shall be found necessary. 

$300 for 2 months = 1 dol. for 600 months. 
$250 for 5 montl.s = 1 dol. for 1250 months. 



1850 



The two notes not yet due are the same as 1 dollar for 
1850 months. But he his had $180 3 months after it was 
duci, which is the same as 1 dollar for 540 months. This 
must he taken out of the other, and there will remain 1 dol- 
lar for 1310 months. If he can have 1 dollar for 1310 
months, how long can he have $730 1 

131,0 (73,0 

73 

1.8 nearly = 1 month and 24 days. 

580 

584 

As it is not due until 1 month and 24 days after thi9 
time, it must be discounted for that time. See Part 1. 
Art. XXIV., example 130 and following. 6 per cent for 1 
year is ^^ per cent or .009 for 1 month and 24 days The 
fraction then is |^|. $730 is ^^1 of what ? 
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iOf). A fipave B four notes as follows ; one of $75, dated 
5th June, 1819, to be paid in 4 months; one of $150, dated 
15th August, to be paid in 6 months ; one of $170,. dated 
llth September, to be paid in 5 months ; and one of $300 
dated I5th November, to be paid in 3 months. They were 
all without interest until they were due. On 1st January, 
1820, be proposed to pay the whole. What ought he to 
pay? 

110. A owes B $158.33, due in 11 months and 17 days, 
without interest, which he proposes to pay at present. What 
ought he to pay, when the rate of money is. 5 per cent. ? 

Note, The rate per cent, for 1 1 mo. 17 days, at 5 per 
cent a year, is about 4y^y per cent, or .048, consequently the 
amount 'of 1 doll, is $1,048. $158.33 is f^J of the num 
ber. 

It is easy to find the rate per cent, of the discount for* any 
given time, when the rate of interest is given. When interest 
is 6 per cent., that is, y§^, the discount is y|^^, because the dis- 
count of 106 dolls, is 6 dolls. If ySg^ be converted into a de- 
cimal, it gives the rate of discount in decimals, so that it may 
be computed in the same manner as interest. This changed 
to a decimal is .0566. .057 — is suiSiciently exact This is 
*^tV P^' cent The rate must be found for the time required, 
before it is changed to a decimal. 

In the last example the fraction would be y^^ , which is 
.046 nearly. Multiply the sum by this, and you will have 
the discount, which subtracted from the sum, will be the an- 
swer required. 

111. What is the discount of $143.87 for 1 year and 5 
months, when interest Is 6 per cent. ? 

112. What is the present worth of a note of "$84.67, due 
in 1 year, 3 months, and 14 days, without interest, when the 
rate of interest is 5^ per ceiit ? 

113. A man has a note of $647 due in 2 years and 7 
months, without interest ; but being in want of the money, he 
sells the note ; what ought he to receive, when the usual 
rate of interest is 6 per cent. 1 

114. A gentleman divided $50 between two men, A and 
B. A's share was | of B's. What was the share of each 1 

Note, This question is to divide the number 50 into two 
parts, that shall be in the proportion of 3 and 7 ; that is, one 
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shall have 3^ as often as the other shall have 7. 7 + 3 =: 
10. A had ^ and B ^\. 

115. A gentleman bequeathed an estate of $13500 h*^ 
tvveen his wife and son. The son's share was ^ of the share 
of the wife. What was the share of each '^ 

116. What is the hour of the day, when the lime past 
from midnight is equal to -fj of the time to noon ? 

1 17. Two men talking of their ages, one says | of ray 
age is equal to | of yours : and the sum of our ages is 95. 
What were their ages ? 

Note. To find the proportions, reduce them to a con^oon 
denominator and take the numerators. 

118. If a man can do | of a piece of work in one day, in 
what part of a day can he do j- of it ? How long will it take 
him to do the whole ? 

1 19. A farmer hired two men to mow a field ; one df 
them could mow i of it in a day, and the other } of it. What 
part of it would they both together do in a day ? How long 
would it take them )H>th to mow it ? 

120. A gentleman hired 3 men to build a wall ; the first 
could do it alone in 8 days, the second in 10 days, and the 
third in 12 days. What part of it could each do in a day ? 
IIow long would it take them all together to finish it ? 

121. A man and his wife found that when they were to- 
gether, a bushel of corn would last 15 days, but when the 
man was absent, it would last the woman alone 27 days. 
What part of it did both together consume in 1 day ? What 
[art did the woman alone consume ? What part did the man 
alone consume ? How long would it last the man alone 1 

122. Three men lived together, one of them found he 
c(fuld drink a barrel of cider alone in 4 weeks, the second 
could drink it alone in 6 weeks, avid the third in 7 weeks. 
How long would it last the three together ? 

123. A cistern has 3 cocks to fill it, and one to empty it. 
One cock will fill it alone in 3 hours, the second in 5 hours, 
and the third in 9 hours. The other will empty it in 7 
hours. If aH the cocks are allowed to run together, in. wh«t 
time will it be filled 1 

124. Divide 25 apples between two persons, so as to giire 
one 7 more than- the other. 
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iVb/tf. Give one of them 7, and then divide the rest 
aquallj. 

125. A gentleman divided an estate of $15000 between 
his two sons, giving the elder $2500 more than the younger. 
What was the share of each ? 

126. A gentleman bequeathed an estate of $50000, to his 
wife, son, and daughter; to his wife he gave $1500 more 
than to the son, and to the son $3500 more than to the 
daughter. What was the share of each ? 

127. A, B, and C, built a house, which cost $^5000 ; A 
paid $500 more, and C $300 less than B. What did each 
j>ay? 

128. A man bought a sheep, a cow, and an ox, for $02 ; 
for the cow he gave $10 more than for the sheep ; and for 
the ox $10 more than for both. What did he give for each t 

129. A man sold some calves and some sheep for $108 ; 
the calves at $5, and the sheep at $8 apiece. There were 
twice as many calves as sheep. What was the number of 
each sort ? 

Note. There were two calves and one- sheep for every 

$ia 

130. A fiurmer drove to market some oxen, some cows, 
and some sheep, which he sold for $749 ; the oxen at $28, 
the cows at $17, and the sheep at $7.50. There were twice 
as many cows as oxen, and three times as many sheep as 
cows. How many were there of each sort ? 

131. A man sold 16 bushels of rve, and 12 bushels of 
wheat for <£8. 16s. The wheat at 3s. per bushel more than 
the rye. What was each per bushel ? 

Note. The whole of the wheat came to 36s. more than 
the same number of bushels of rye. Take out 36s., and the 
remainder will be the price of 28 bushels of rye. 

132. Four men, A, B, C, and D, bought an ox for $50, 
which they agreed to share as follows : A and B were to 
have the hind quarters, C and D the fore quarters. The 
bind quarters were considered worth ^ cent per lb. more 
than the fore quarters. A's quarter weighed 217 lb. ; B's 
2231b.; C's 2141b.; andD's2191b. The tallow weigh- 
ed 73 lb., which they sold at 8 cents per lb. ; and the hide 
43 lb., which they sold at 5 cents per lb. What ought 
each to pay ? 
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133. At the time they bought the above ox, the fore quar- 
ters of beef were worth 6 cents per lb., and the hind quar- 
ters t)|^ cents per lb. It is required to find what each ought 
to pay jn this proportion. 

Note. This is a more just manner of dividing the cost, 
than that in the last example. It may be done by finding 
what the quarters would come to, at this rate, and then di- 
viding the real cost in that proportion. 

134. Said A to B, my horse and saddle together are 
worth $150, but my horse is worth 9 times as much as the 
saddle. What was the value of each ? 

135. A man driving some sheep and some cattle, being 
asked how many he had of each sort, said he had 174 in 
the whole, and there were ^ as many cattle as sheep. Re- 
quired the number of each sort. 

13G. A man driving some sheep, and some cows, and some 
oxen, being asked how many he had of eac(i sort, answered, 
that he had twice as many sheep as cows, and three times 
as many cows as oxen ; and that the whole number was 80. 
Required the number of each sort. 

137. A gentleman lefl an estate of $13000 to his four 
sons, in puch a manner, that the third wa? to have once and 
one half as much as the fourtli, the second was to have as 
much as the third and fourth, and the first was to have as 
much as the other three. What was the share of each ? 

138. A, B, and C playing at cards, staked 324 crowns ; 
but disputing about the tricks, eacfh man took as many 
crowns as he could get. A got a certain number ; B as 
many as A, and 15 more ; and C -^part of both their sums 
added together. How many did each get ? 

139. The stock of a cotton manufactory is divided into 32 
shares, and owned equally by 8 persons. A, B, C, &c. A 
sells. 3 of his shares to a ninth person, who thus becomes a 
member of the company, and B sells 2 of his shares to the 
company, who pay for them from the public stock. Afler 
this, A wishes to dispose of the remainder of his part. What 
proportion of the whole stock does he own ? 

140. Three persons, A, B, and C, traded in company. A 
put in $75 ; B $40 ; and C a sum unknown. They gained 
?f>4, of which C took $18 for his-share. What did C put 
m? 

141. How many cubic feel in a cistern 4 ft. 2 in. long, 
3 ft. 8 in. wide, and 2 ft. 7 in high ? 
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A method of doing this by decimals has already been 
shown. It is now proposed to do it by a method called duo 
decimals* 

First, I find the square feet in the bottom of the cistern. 

3 ft. 8 in. = Sj^f ft. 4 ft. 2 in. = 4^^, ft. 

4 ^ 

S^V 2 ft. 7 in. = 2^0. 



Vs + tU 

12rV 

1.5f»T| + TT ■ '''<iviare feet in the bottom. 

m + H^ + r^rt 



Ans. 3Q^ + TTZ ~f" ttSt ^^^^^ ^©ct in the cistern. 

I say tV of a is tVt = tV + t4t» ^ ^"*® ^^^^ ^l^e ^ J^ 
and reserve the ^ ; then -^ of 4 is ff and y^ (which was 
reserved) is '^^ =-2|\, which I write down. Then 3 times 
tV 's '^> ^^^^ ^ times 4 are 1 2. These added together make 
15 ^\ -|^ -j4t square feet. Then to find the cubic feat, 1 
multiply this by 2^?^. ^ of y^^^ is ^^1^ = jh f ttW ' 
write the yfj^^und reserve the ^^ ; then ^^ of fj is f^f^, 
and |4-j (which were reserved) are ^^ = ^^ -f" "Wj ? ^ 
write down the -f^ and reserve the -f^ ; then ^^ of 15 are 
8A and ^ (which was reserved) is 8|f. 2 times -^^l-i arc 
, % , and 2 times ^ are y^^ , and 2 times 15 are 30. Adding 
ihem together, yf^ and y'^ are y\% i= y^ + y^ ; 1 write 
uie ,|y, and reserve the ^ ; then || and y^ are |f, and /^ 
(which was reserved) is |^ =: 1/^* '^^^ whole is 39 -^^ --j 

I" / 1 tVt' 

V ve know that ]2ths multiplied by 12ih9 will pro 

duce * iths, and that y'^ make ^ ; and« also, that 144ths 

mukiplicd by 12ths produce 1 728ths, and that yf |^ make 

f^T' ^^^ ^^y wi'ite the fractions without their denominators, 

if we make some mark to distinguish one from the other. 

It is usual to distinguish i2ths by an accent, thus ('), 144tl.e 

thus ("), 1728tha»thus ('"), &c. 12ths are called primen ; 

M4t]is seconds ; 1728ths thirds. &.c 



F«n9. ARITHMETIC. • ^»9 

Operatum* 
4 2' 

8 8' 



2 


9i 


4" 


12 


6' 




15 


3' 


4// 


2 


7/ 


• 


8 


IC 


11" 4'" 


30 


6' 


8" 



Cubic feet 39- 5' 7" 4'" 

The operation is precisely the same as before. To adopt 
the language suited Co thij notation, we say, units multiplied 
by primes or primes by units produce primes, seconds by units 
produce seconds, S^c. primes by primes produce seconds, m- 
conds by primes produce thirds. Also 12 thirds make 1 
second, 12 seconds 1 prime, 12 primes make 1 foot, whether 
long, square, or cubic. The same principle extends to fourths, 
fifths, 4*c. 

142. How much wood in a los^i 4 ft. 8 in. high, 3 ft. IJ 
in. broad and 8 ft. long ? ^ • 

Note. Multiply the height And breadth together, and 
divide by 2. See page 102. 

143. How many square feet in a floor IG ft. 8 in. wide, 
and 18 ft. 5 in. long ? * 

144. How much wood in a pile 4 ft. wide, 3 ft. 8 in* kigb, 
and 23 ft. Tin. long? 

145. If 11 barrels of cider will buy 4 barrek of flour, and 
7 barrels of flour wil! buy 40 barrels of apples ; what mU I 
barrel of apples be worth, when cider is ^2.50 per barrel ? 

146. A person buys 12 apples and 6 pears fbr 17 Gt>bis, 
and afterwards 3 apples and 12 pdars fbr 20 cents. What is 
the price of an apple and of a pear ? . ■ r 

Note. At the second time he bought 3 apples and 12 
pears for 20 cents, 4 times all this, will make 12 qpples and 
48 pears for Sft cents ; the price ol' l2 apples and 6 pears 
being taken from tHis, will leave 63 cents for 42 pears, whicb 
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147. Two persons talking of their ages, one sajs f of mine 
is equal to ^ of yours, and the difference of our ages is 10 
jears. What were their ages ? 

• 148. A gentleman divided some money among 4 person^ 
giving the first as much im the second and fourth ; the se- 
cond as much as the third and fourth ; the third, half as 
much as the first ; and the fourth, 5 cents. How much did 
he give to each 1 

140. Two persons, A and B, talking of tkeir ages, A say6 
to B, I of mine and 4 of yours are equal to 13 ; B says to A, 
^ of mine and •)- of yours are equal to 16. What was the 
ag« of each ? 

150. A person drew two prizes ; ^ of the ^rst, and ^ of 
the second was $120 ; and the ^m of the two was $400. 
What was each prize ? 

151. TiVo persons purchase a house lor $4200 ; the first 
could pay for the whote, if the second would give him ^ of 
bis money ; and the second could pay for the whole, if the 
first would give him | of his money. How much money had 
each. 

152. A man bought some lemons at 2 ccnta each, and j- as 
many, at 3 cents each, and then sold them all at the rate of 5 
cents fbr 2, and by so doyig gained 25 cents. How many 
lemons did he buy ? 

153. There are two cisterns which receive the same quan- 
tity of water ; the first constantly^ loses j- of what it receives ; 
after running 7 days, 10 barrels were taken from the second, 
and then the quantity of water in the Avo was equal. How 
much water did each receive per day ? 

154» A man having $10Q spent a certain part of it; he 
afterwards received five times as much as be spent, and then 
his money was double what it was at first How much did 
he ppend ? 

155. A man left his estate to 2 sons and 3 dangfatns, each 
•on had 5 dollars as often as each daughter had 4 ; the di^ 
Terence between the sum bf the sons' shares and that of the 
daughters, was $1000. Required the share of a son. 

156. A man left his estate to his wife, son, and daughter, 
as follows : to his wife -^ of the whole, and j- as much as the 
share of the daughter ; tm his son ^ of the whole, and to the 
daughter the remainder, which was $^001^ less than the 
share of the son. What was the share of each ? 

IT 4 A man boiiflrht some oransA:ii fbr 25 cents : if he had 
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bought 3 less for the same money, the price pf vn orange 
would have been once and a hai^ of the price he gave. 
What was the price of an orange ? 

158. A man divided his estate among his children as fol- 
lows : to' the first he gave twice as much as to the third, and 
to the second two thirds as much as to the first ; the portion 
of the second and third together was $1500. What was the 
portion of e&ch 1 

159. A maa bought IG bushels cf corn, and 20 bushel^ of 
rje for $30 ; and also 24 bushels of corn, snd 10 of rye for 
$27. How much per bushel did he give for each ? 

160. A man travelling from Boston to Philadelphia, a dis- 
tance of 335^ miles, at the expiration of 7 days, found that 
the distance which he had to travel was equal to f | of the 
distance which he had already travelled. How many miles 
per day did he travel ?. 

161. A man ]eft his estate to his tlfreo sous 1 the first had 
$2000, the second had as much as the first, and ^ as much 
as the third, and the third as much as the other two. What 
maa the share of each ? 

162. A man when Lo married was three times as old as bis 
wife ; 15 years aftcrw:.rds he was but twice as old. What 
was the age of each when they were married T 

163. A grocer bought a cask of brandy, ^ of! which leaked 
out, and he sold the remainder, at $1.80 per gal., and by 
that means recefved for it as much as he gave. How much 
did it cost him per gal. 1 

164. A and B laid out equal sums of money in trade ; A 
gained a sum equal to ^ of his stock, and B lost $225 ; then 
A*8 money was double that of B. What did each lay out T 

165. There is a fish whose head is 16 inches long, his 
tail is as long as his head and half the length of his body, 
and his body is as long as his head and tail. What is the 
length of the fish ? 

166 There are three persons, A, B, and C, whose ages 
are as follows : A is 30 years ol<f, B is as old as A and f of 
the age of C, and C is as old as A and B both. What are 
Che ages of B and C ? 

167. A person has two silTer. cups and only one cover. 
The first cup weighs 12 oz. If tbe first cup be covered, il 
will weigh twice as puch as the second, but if the second 
cup be covered, it will weigh thre^ times as much as Jhe 
first Required the weight of the cover and of the second i^np. 
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168. Three persons do a piece of work ;' the first and 
second together do ^ of it, and the second and third to- 
gether do -^f. What part of it is done by the seqpnd ? 

169. A man bought apples, at 5 cents per doz., half of 
which he exchanged for pears, at the rate of 8 apples for 5 
pears ; he then sold all his apples and pears, at 1 cent each, 
and by so doing gained 19 cents. How many apples did he 
buy, and how much did they cost 1 

170. A man being asked the hour of the «lay, answered 
that it was between 7 and 8, but a hiore exact answer being 
required, said the hour and minute hands were exactly to- 
gether. Required the time. 

171. What is the hour of the day when the time past 
from noon is equal to -^ of the time to midnight ? 

172. What is the hour of the day when J of the time past 
from midnight is equal to f of the time to noon 1 

173. A merchant laid out $50 for linen and cotton cloth, 
bujring 3 yards of linen for a dollar, and 5 yards of cotton 
for a dollar. He afterwards sold j of his linen, and } of his 
ootton for $12, which was 60 cents more than it cost him. 
How many yards of each did he buy 1 

J 74. A gentleman divided his fortune among his thr«« 
sons, giving A 8 as often as B 5, and B 7 as often as C 4 ; 
the difference between the shares of A and C was $7500. 
What was the share of ea^h T 

175. A tradesman increased his estate annually by $150 
more than the fourth part of it ; at the end of 3 years it 
amounted to $1481 lyV- What was it at first 1 

176. A hare has^50 leaps before a grey-hound, and takes 
4 leaps to his 3 ; but two of the grey-hound^s leaps are equal 
to 3 of the hare's. How many leaps must the grey-hound 
take to overtake the hare ? 

177. A labourer was hired for 60 days, upon this condition, 
that for every day he worked he should receive $1.50 ; and 
for every day he was idle, he should forfeit $.50 ; at the ex- 
piration <]C the time he received $75. How many days did 
he work ? * 

178. A and B have the same income, A savcis ^ of his, 
but B, by spending 30<£. a year more than A, at the end of 
8 years finds himself 40£. in debt. What is their income, 
and what does each spend per year ? 

179. A lion of bronze, placed Qpon the basin of a foun- 
taii^ can spout water into the basin through . his throat, his 
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eyes, and his right foot. If he spouts through his throat only , 
he will fill the basin in 6 hours ; if through his right eye 
only, he will fill it in 2 days ; if through his left eye only, he 
will fill it in 3 daysc; if through his right foot only, he will 
fill it in 4 hours. In what time will the basin be filled if the 
water flow through all the apertures at once 1 

180. A player commenced play with a certain sum of 
OMmey ; at the first game he doubled his money, at the se- 
cond he lost 10 shillings, at the next game he doubled what 
he then had, at the fourth game he lost 20 shillings ; twice 
the sum he then had was as much less than 200s., as three 
times the sum would be greater than 200s. . Required the 
sum with which he commenced play. 

181. What is the circumference of a -wheel of which the 
diameter is 6 feet ? 

The circumference of a circle is 3.1416- or more exactly 
8.1415926 times the diameter. 

182. What is the diameter of a wheel of which the cur- 
cumfevence is 17 feet ? 




A paralMogram is a i\ 
figure with four sides in ! \ 
which the opposite sides ?...„..!!! 
are parallel or equidistant f d e c 

throughout their whole extent. In the adjacent figure a b c 
D is a parallelogram, and also a b e f. a b e f is a rectan- 
gular parallelogram, or a rectangle, erd is measured as ex- 
plained page 79. It is easy to see that a b c d is equal to A B 
E F, because the triangle b c e 4s equal to a d f. The contents 
of a parallelogram,' then, is found by multiplying the length 
ef one of its sides as a b, by the perpendicular which mea- 
sures the distance from that side to its opposite, as n e. 

D V c 

The triangle a is half the pa- 
rallelogram A b c B. The area 
ci a triangle, therefore, will bb 
half the product of the base a b, 
by the perpendicular c E. If the a e b 

perpendicular should fall without the triangle it wUl be ib^ 
same. 

To find the area of any irregular figure, divide 't into tri- 
angles. 

20 • 




234 ARITHMETIC. PaH % 

To find the area of a circle, multiply half the diameter by 
half the circumference. Or multiply half the diameter into 
itself, and then multiply it by 3.1415926. 

To find the solid contents of a round stick of timber, find 
the area of one end, and multiply it by the length. 

If a round or a square stick tapers to a point, it contains 
just 4 as much as if it were all the way of the same size 
as at the largest end. If the stick tapers but doe&r not coram 
to a point, it is easy to find when it would come to a point, 
and what it would then contain, and then to find the contents 
of the part supposed to be added, and take it away from the 
whole. 

183. What is the area of a parallelogram, of which one side 
18 13 feet, and the perpendicular 7 feet ? 

« - * Ans. 91 square feet. 

184. How much land is in a triangular field, of which one 
side is 28 rods, an^ the distance from the «ngle <^posite that 
side to that side, 15 rods ? 

Ans, 210 sq. rods, or 1 ctere and 50 rods. 

185. How many square inches in a circle, the diameter 
10 inches ? Ans. 78.54 -f- i^^ 

186. How many solid feet in a round stick of timber Id 
niches in diameter and 17 feet long T 

Ans. 9.272 -f/^ 

187. How many cubic feet of water will a round cistern 
hold which is 3 fl. in diameter at the bottom, 4 fl. at top, and 
5 ft. high? . -4115.48.433/^. 



CfeograpMcai and Astronomical Questions. 

188. The' diameter of the earth is 7911.73 miles ; what is 
its circumference ? 

189. Tfie earth turns round once in 24 hours ; how &r 
are the inhabitants at the equlktbr carried each hour by this 
motion 1 

190. The circumference of the earth is divided into 360 
degrees ; how many miles in a degree 1 

191. How many degrees does the earth turn in 1 hour T 

192. How many minutes of a degree does tlie earth ura 
in 1 minute of time ? 



^ 
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193. What IS the difTereBfee in the time of two places 
whose diflference of longitude is 23^ 43' ?- 

194. The longitude of Boston is 7P 4' W. of Greenwich, 
England. What is the time at Greenwich when it is 11 li. 
13 min. morn, at Boston 1 

195. The long, of Philadelphia is 76« 09' W., that of 
Rome 120 29* E. What is the time at Philadelphia, when 
at Rome ii is 6 h. 27 min. even. ? 

196. The earth moves round the sun in 1 year, in an 
orbit nearly circular. Its distance^ from the sun is about 
95,000,000 of miles ; what distance does the earth move 
•very hour ? 

197. The lat. of Turk's Isknd is 21 ^ 30' XH. and the long, 
is about the same as that of Boston. .The lat. of Boston is 
42 • 23' N. How many miles apart are Ihey ? 

198. The mouth of the Columbia river is about 125^ W. 
long., and Montreal is about 73^ W. long., they are in about 
the same lat. A degree of longitude in that latitude is about 
48.3 miles. How many miles are they apart, measuriiig qd 
a parallel of latitude ? 



Examples in JSickange* 

It is not necessary to give rules fbr exchange. There are 
books which explain t'.e relative value of foreign and Ameri- 
can coin, weights, and measures. The one may be exchang- 
ed to the other by multiplication or division. 

199. What is the value of 1S£. 14s. 8d. Engfish or ster^ 
ling money, in Federal money ? 

It will be most convenient to reduce the shillings ai^il 
pence to the decimal of a pound. For the value, see the ta- 
ble. 

200. What is the value of $153.78 in sterling money 1 

201. What is the value of 853 francs, 50 centimes, in 
Federal money ? 

202. What is the value of $287.42, in French money 1 

203. What is the value of 523 Dutch gelders or florins, 
at 40 cents each, in Federal money ? 

204. What is the value of $98.59 in Dutch gelders. 

205. What is the value of 387 ducats of Naples, at $777^ 
each; in Federal money ? 
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Tables of CoHuy V^gkis, and Measures. 

OeDomiBatioiM of Federal money as determined bj an Act 
of Congress, Aug. 8, 1786. 

10 mills make 1 cent marked c 
10 cents 1 dinm d. 

10 dimes 1 dollar $ 

10 dollars 1 Eagle £. 

Tlie coins of Federal money are two of gold, ibar of sil- 
ver, and two of copper. The gold coins are an eagle and 
hal^eagle ; the silver, a dollar, half-Klollar, double-dime, and 
dime ; the copper, a cent and half-cent The standard gold 
and ^Fer ia. eleven parts fine, and one part i^loy. The 
weight of fine gold in the eagle is 246.268 grains ; of fine 
sUver in the dollar, 375.64 grains ; of copper in 100 cents, 
2^ lbs. avoirdupois.* 

ENGLISH MONEY. 

4 farthings make 1 penny d. value in TJ. S. $0,019 

12 pence 1 shilling s. .228 

90 shillings 1 pound £. 4.4444 

21 shillings 1 guinea 4.6724 

FRENCH MONBT* 

100 centimes make 1 franc, value $.1875. 

TROY WEIGHT. 

24 grains (gr.) make 1 penny-weigTit dwt. 
20 dwt. 1 ounce oz. 

12 oz. 1 pound lb. 

By this weight are weighed jewels, gold, silver, com^ 
bread, and liquors. 

apothecaries' weight. 

20 grains (gr.) make 1 scruple sc. 

3 sc. 1 dram dr. or 3 

8 dr. 1 ounce oz. or S 

12 oz. I lb. 

* * The above arc the coins which were at first contemplated, hut tne 
doiible-dimo has never been coined. Twenty-fivo-cont pieces and 
half-iiiines nave been coined. 
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Apotnecaries use this weight in Qompounding their medi- 
cines ; bat they buy and sell th^ir drugs by Avoirdupoi!^ 
weight. Apothecaries' is the same as Troy, haTing only some 
difierent divisions. 



AVOIRDUPOIS WEiaiA*. 



k* 



6 drams (dr.) make i ounce oz. 

16 02. 1 pound lb. 

28 jbs. 1 quarter qr. 

4*qrs. 1 hundred-weight cwt* 

20 cwt. 1 ton T. 

By this weight are weighed all things of a coarse and 
drossy nature ; such as butter, cheesi^, flesh, grocery wares* 
and all metals except gold and silver. 

liKT HEASUBK. 

2 pints (pt.) make 1 quart qu 

8qts. 1 peck |^ ^ 

-" 4 pka. 1 bushel ~ ' ^Jii. 

8 bu 1 quarter qr. 

The diameter of a Winchester bushel is 18^ inches, aad 
its depth 8, inches. — And one gallon by dry measure con* 
tains 2G8f cubic inches. 

By this measure salt, lead ore, oysters, corn, and oAer dry 
goods are measured. " 



ALE OE BEER HRA8URB. 

2 pints (pt.) make 1 quart qt. 

4 qts. 1 gallon ffd. 

8 gals. 1 firkin of ale nr. 

9 gals. 1 firkin of beer fir. 
2 fir. 1 kilderkin kil. 

2 kil. ] barrel bar. 

3 kil. 1 hogsh^ hhd. 
3 bar. ' 1 butt butt 

The ale gallon contains 282 cubic inches. In London J 

the ale firkin contains 8 gallons, irnd the beer firkin 9 ; other J 

measures being in the same proportion. 
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WINE HEA8VRF 

3 pints (pL) make I quart qt 

4 qtfl 1 gallon gal. 
42 gala. I tierce tier. 
(S3 gala. 1 hogshead hhd. 
84 gals. I puncheoD pun. 

2 Lbda. 1 pipe or butt p. or tk 

2 pipes 1 tun 7*. 

18 gads. 1 runlet run. 

Bl| gallons 1 barrel baa. 

The wine gallon contains 231 cubic inches. 
By this measure brandy, spirits, perry, cider, mead, vine- 
gar, and oil are measured. 

CLOTH MBASURS* 

S^ inches make 1 nail nL 

4 nis. i quarter qr. 

4 qrs. 1 yard yd. 

3 qrs. 1 ell Flemish £11 FL 

4 qra. _ I ell English Kit Enff. 

5 qrs. 1 aune or ell French. 
The French aune is 42 inches* 

LONG MBA817RB* 

8 barley corns make 1 inch in. 

12 in. 1 foot ft. 

3 ft. 1 yard yd. 

5} yds. 1 pde or rod pole 

40 poles 1 furlong fnr. 

8 fur. 1 mile ml. 

8 mis. 1 league L* 

tM) geographical miles, or 
0^ statute miles 1 degree nearly, deg. or * 

860 degrees the circumference of thq earth. 

Also, 4 inches make 1 hand - 

5 feet 1 geometrical pace 

6 feet 1 fathom 
6 points 1 line 

12 lines 1 inch 



r 
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BQUAKE MEA8URB. 



1230 



i44 inches make 1 foot 



9 ft 
3(H yds. or 

40 poles 
4 roods 



I 



1 jard 

1 pole, rod, or perch. 

1 rood. 
1 acre. 



ft 
yd 



CUBIC OB SOLID HEA8URB. 



17SIB inches make 
27 feet 

40 feet of roand timber, or 
50 feet of bewnHimber 
ifi8 solid feet 

TIMB. 



! 



1 foot ft. 

1 yard. 

1 ton or load. 

I cord of wood. 



(50 seconds make 
60 minutes 
24 hours 

7 days 

4 weeks 
13 months, 1 day, and Q hoars 

or 304> days^ 6 hoars 
12 calendar months 



! 



1 minute m. 

1 iiour h. 

1 day d. 

1 week w. 
1 month 

1 Julian year Y. 

1 year. 



The true length pf the solar year is 865 days, 5 hoirs* 48 
roin. S7 seconds. 



Reflections on Mathematical Bcasbntng. 



If the leamei has studied ' \e preceding pages atlentiYely, 
he has had some practice la mathematical reasoning. Ii 
may now be pleasant, as weU as useful, to give some atten- 
tion to the principles of it 

By attending to the objects around us, we observe two 
properties by which they are capable of being increased or 
diminished, viz. in number and extent. 

Whatever is susceptible of increase and diminution is the 
object of mathematics. 

Arithmetic is the science of numbers. 

All individual or single things are naturally subjects of 
number. Extent of all kinds is also made a subject of num- 
ber, though at first view it woulil seem to have no connexion 
with iL But to apply number to extent, it is necessary to 
have recourse to artificial units. If we wish to compare 
two distances, we cannot form any correct idea of their 
relative extent, until we fix upon som^ length with which 
we are familiar as a measure. This measure we call one 
or a ujitY. We then compare the lengths, by finding how 
many times this measure is contained in them. By this 
means length becomes an object of number. We use dif- 
ferent units for differ<^nt purposes. For some we u^ the 
inch, for others the foot, the yafii, ' he rod, the mile, &c. 

In the same manner we have artificial units for surface^}, 
for solids, for liquids, for weights, for time, &c. And in all 
there are different units for different purposes. 

When a measure is assumed as a unit, all smaller mea- 
sures are fractions of it If the foot is taken for the unit, 
inches arc fractions. If the rod is the unit, yards, feet, and 
inches are fractions, and the smaller, being fractions of the 
larger, are fractions of fractions. It may be remarked, that 
all parts are properly units of a lower order. As we say sin 
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gle things are units, so when they are cut into parts, thesi* 
parts are single things, and consequently units, and they are 
numbered as such. AVhen a thing is divided into eight equal 
parts, for example, the parts are numbered, one, two, three, 
6lc. As we put together several unhs and make a collec 
tion which h called a unit of a higher order ,^ so any single 
thing may be considered as a collection of parts, and these 
parts will be units of a lower order. "The unit may be con- 
sidered as a collection of tenths, the tenths as a collection of 
hundredths, d^c. 

The first knowledge we have of numbers ami their uses is 
derived from external objects ; and in ^11 their practical uses 
they are applied to external objects. In this farm fhey are 
called concrete numbers. Three horses, five* feet, seven dol- 
lars, fee. are concrete numbers. 

When we become familiar with numbers, we are able to 
think of them and reason upon them without reference to 
any particular object, as three, five, seven, four times three 
are twelve, dtc. These are called abstract numbers. 

Though all arithmetic operatioiis are actually performed 
on abstract numbers, yet it is generally much easier to reason 
upon concrete numbers, because a reference to sensible ob- 
jects shows at once the purpose to be obtained, and at the 
same time, suggests the means to arrive at it, and show? also 
how the result is to be interpreted. 

Success in reasoning depends very much upon the perfec- 
tions of the language which is applied to the subject, and 
also upon the choice of the words which are to be used. 
The choice of words again depends chiefly on the knowledge 
of their true import. There is no subject on which the lan- 
g;nage is so perfect as that of mathematics. Yet even in this 
there is gr^^at danger of being led into errors and difficulties, 
for want of a perfect knowledge of the im[Kirt of its terms. 
There is not much danger in reasoning on concrete num- 
bers ; but in abstract numbers persons pretty well skilled i(i 
mathematics, are sometimes led into a perfect paradox, and 
cannot discover the canseof it, when perhaps a single w.)rd 
would remove-the whole difHculty. This usually happens in 
reasoning from general principles, or in deriving particular 
consequences fiom them. The reason is, the general prin- 
ciphis are but partially understoo<l. "This is to be attributed 
chiefly to the manner in which mathematics are treated in 
most elementary books, where one general principle is builf 

yi 
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npoii another, without bringing into view the particulars on 
whicli I hey B.re actually fouiideJ. 

There are ^evaral difTerent forms in which subtraction 
may appear, aa may be seen by referring to Art. VIII. In 
order to employ the word subtraction in general reasoning, 
ei It readily to bring thia word to 

m suggest either of the- operations. 

DatQralij suggest but one pur- 
pe ber into parbi ; but it is applied 

to iparently has no immediate con- 

n€ 3T how many limes one number 

is fractions the terms mulliplica- 

ti( to operations, which neither of 

tb [gest. The process of multiply- 

m ction (Ati. XVI.) is so difler- 

on iltipTicatton of whole numbers, 

th masoning to show the connexion, 

an ' the term familiar to thh opera- 

tion. Theai; remarks apply to many Other instances, but 
they ap|)ly with much greater force to the division of whole 
nuniliers by fractions. Arts. XXTII. and XXIV. are in 
slancea ol this. It is difficult to conceive that either of 
these, mid mnre especially the latter, is any thing like divi- 
sion ; and it is still more difltcult to conceive that the opera* 
lions in these two articles come imder the same name. When 
a person learns division of whole numbers by fractions from 
general principles, where neither of these op«Tationa is 
brought into view, it is eaay to conceive how very imperfect 
his idea of it will be. The truth is, (and I have seen ntt- 

,metou3 instances of it,) that if he happens to meet with a 
practical case like those in the articles mentioned above, any 
other term in thi> world would be as likely to occur to him 
Its division. In an abstract example the difficulty would be 
very much increased. 

The above observations suggest one practical result, 
vhich will apply to mathematics generally, and it will be 
fcund to apply with equal force to every other subject. In 

.. adopting any general term or expression, we should be care- 
ful to examine it in as many ways as possible. Secondly, 
wB should be careful not lo use it in any sense in which we 
bave not examined it. Thirdly, if wc find any difliculry in 
Hsiog it m a case where we are sure it ought to apply, t i» 
an indication that we do not fully understand it in tliai 
■ciiv ' •'-■HI it requires fi'rtlier e 
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I shall give a few instances of errors and difficulties into 
Ki'hich persons, not sufficiently acquainted with (he pnuci- 
pies, sometimes fall. 

Suppose a person has obtained a kno\Wedge of the rule 
of division by a course of abstract reasoning,^ and that the 
only definite ide& that he attaches to it is, that it is tlie oppo- 
site of multiplication, or that it is used to divide a numl^r 
into parts. Lot him pursue his arithmetic in this way, and 
learn to divide a whole* number by a fraction. lie will be 
astonished to find a quotient larger than the dividend ; and 
if the divisor be a decimal, his astonishment will be still 
greater, because the reason is not so obvious. Let him di- 
vide 40 by ^ according to the rule, and he will find a quo- 
tksnt 90. Or let him divide 45 by .03 and he will find a 
quotient 1500. This seems a perfect paradox, and he will 
be quite unable to account for it. Now if he had the idea 
intimately joined with the term division, that the quotient 
shows how many times the divisor is contained in the divi- 
dend ; and also a propor idea of a fraction, that it is less 
ihan oac, instead of sa}! ng, divide 40 by J, or 45 by .03, he 
would say, how many^ limes is J contained in 40, or .03 in 
45 ; and all the difficulty would vanish. 

Innumerable instances occur, which show the importance 
of a single idea attached to a general term, which the term 
itself wculd not readily bring to mind, but which a single 
word is often sufficient to recal- The most important acces- 
sory ideas to be attached to the term division arc. that the 
quotient shows how many times the divisor is contained in 
the dividend ; and that it is the reverse of nmltiplication. 
Those for subtraction aie that it shows the dijferenze c^ the 
two numbers ; and that it is the reverse of addition. 

Sometimes, it is asked if dollars and pounds, or gallons 
be multiplied together, what will they produce ? If dollars 
be divided by dollars, what will they produce ? If dollars 
be divided by bushels, what will they produce ? d^c 

It is observed, in square measure, that the length multi 
piieQ by the breadth gives the nunvber of square feet in uny 
rectangular surface. It is sometigies asked, ?f dollars be 
multiplied by dollars, what will be produced ? If 5s. 3d. lie 
multiplied by 3s. 8d., what will be the result ? 

It is observed in fractions, tliftt tenths divided by tenths, 
hundredths by hundredths, &.c. produce units ; from this 
some have concluded, that a cent divided by a cent, or a 
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mill by a mill, would produce a dollar, and though thej are 
aware of the absurdity, cannot tell how to avoid the conclu- 
sion. 

The above difficulties arise chiefly from not making a 
pro[)er distinction between abstract and concrete numbers. 
Not one of these cases can ever occur in the manner here 
proposed. They are imperfect examples. When a perfect 
example is proposed, which invotves^ one of the abore cases, 
the xlifiiculty is entirely removed. 

It IS not proper to speak of dollars being multiplied r 
dirided by dollars or gallons. 

At 5 dollars per barrel, what cost 3 barrels of flour ? 

Instead of saying that 5 dollars is to be multiplied by 5 
narrels, say 3 barrels will cost three times as much as 1 bar- 
rel, that is three times 5 dollars. 

If 1 dollar will buy 7 lbs. of raisins, how many pounds 
may be bought for 4 dollars ? 

Say 4 dollars will buy 4 times as many pAunds as I dol- 
lar. In these two examples there is no doubt what the an- 
swer should be. In one it is dollars, and iu the other it is 
pounds. 

In a piece of cloth 5 feet long and 3 feet wide, how many 
square feet ? 

If it were 5 feet long and 1 foot wide, it would contain 5 
square feet, but being 3 feet vvide it will contain throe times 
as many, or three times 5 feet. 

In a certain town a tax was laid of 1 doUar upon every 
8150; how much did a man possess whose tax was 3 dol- 
lars ? 

It IS evident that he possessed three times $150. 

At 1 cent each, how many apples may be bought for 1 
cent 1 

Here the divisor is 1 cent and the dividend is 1 cent, and 
the result is an apple instead of a dollar. 

How many gallons of wine at 2 dollars per gal., may be 
bought for 6 dollars ? 

As many times as 2 dollars are contained in 6 dollars, so 
many gallons may be bought. 

The truth is, the numbers are always used as abstract 
numbers, but a reference to particular objects is kept' in 
view, and the nature of the question will always show to 
what the result must be applied. 

It may however be established as a general principle, thai 
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the multiplier and multiplicand are never applied to the 
same object, and in precisely the same way ; and the pro- 
duct will be applied to the object which is mentioned in one 
denomination, as being the value of a unit in the other. 

In division there are two numbers given to And a third, 
two of which will always be of the same denomination, an<l 
the other difierent,^r differently applied. 

If the divisor and dividend are of the samo deuominatiot) 
and applied in the same way, the question is, to find how 
many times the one is contained in the other, and the quo- 
tient will be applied differently. 

If the divisor and the dividend are of di^erent denomina- . 
tions, or diiferently applied to the same denomination, tl;e 
qqpstion is to divide the dividend into parts, and the quo- 
tient will be applied in the same manner as the dividend. 

When any difficulty occurs in solv'ng a question, it is best 
to supply very small numbers, and solve it first with them, 
and then with the numbers given. If the question is in an 
abstract form, endeavour to form a practical one, which shall 
require the same operation, and the difficulty is generally - 
very much diminished. 

In all case^ reason from many to one, or from a part to 
one ; and then from one to many or to a part. If several 
parts be given, always reason from thera to one part, and 
then to many parts, or to the whole. 
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Colbum^s First Lessons^ or^ Intellectual Arithnketic 

The merits of this little work are so well known, an<i 
8o highly appreciated in Boston and its vicinity, that 
any recommendation of it is unnecessary, except to 
those parents and teachers in the country, to whom it 
has not been introduced. To such it may be interest- 
ing and important to be informed, that the system of 
which this work gives the elementary principles, is found- 
ed on this simple maxim ; that, children Ji^uld be instrvcX- 
ed in every sdencSj just so fast as they can understand it. 
[n conformity with this pnnciple, the book commences 
with examples so simple, that they can be perfectly 
comprehended and performed mentally by children of 
four or five years of age ; having performed these, the 
scholar will be enabled to answer the more difficult ques- 
tions which follow. He will find, at every stage of his 
progress, that what he has already done has perfectly 
prepared him for what is at present required. This 
will encourage him to proceed, and will afibrd him a 
satisfaction in his study, which can never be enjoyed 
while performing the merely mechanical operation of 
ciphering according to artificial rules. 

This method entirely supersedes the necessity of any 
niles, and the book contains none. The scholar learns 
to reason correctly respecting all combinations of num- 
bers ; and il he reasons correctly, he must obtain the 
de»ired Result. The scholar, who can be made to un- 



Impoved School B.oofcs. 

derstand how a sum should be done, needs neither book 
nor instructer to dictate how it must be done. 

This admirable elementary Arithmetic introduces the 
scholar at once to tiiat simple, practical system, which 
accords with the natural operations of the human mind. 
All that is learned in this way is precisely what will 
be found essential in transacting the ordinary business 
of life, and it prepares the way, in the best possible 
manner, for the more abstruse investigations which be- 
long to maturer age. Children of five or six years of 
age will be able to make considerable progress in the 
science of numbers by pursuing this simple method ot 
studying it ; and it will uniformly be found that this is 
one of the most useful and interesting sciences upon 
which their minds can be occupied. By using this work 
children may be farther advanced at the age of nine 
or ten^ than they can be at the age of fourteen or fifteen 
by the common method. Those who have used it, and 
are regarded as competent judges, have uniformly de- 
cded that more can be learn od from it in one year, than 
can be acquired in two years from any othjer treatise 
ever published in xlmerica. Those who regard econo- 
my in time and money, cannot fail of holding a work 
in high estimation which will afibr J these important 
advantages. 

Colburn*s First Lessons are accompanied with such 
mstructions as to the proper mode of using them, as 
\vill relieve parents and teachers from any embarrass- 
ment. The sale of the work has been so extensive, that 
the publishers have been enabled so to reduce its pripe, 
that it is, at once, the cheapest and the best Arithmetic 
m tfie country. 



Coiburnh Sequel. 

This work consists of two parts, in the first of which 
the author has given a great vanety of queslions, ar- 



Improved School Books, 

ranged according to the method pursued in the First 
Jicssons ; the second part consists of a few questions, 
with the solution of them, and such copious iiiustralious 
of the principles involved in the examples in the first part 
of the work, that the whole is rendered perfectly intel- 
ligible. The two parts are designed to be studied to> 
gether. The answers to the questions in the first pan 
are given in a Key, which is published separately for 
the use of instructers. If the scholar find any sum 
difficult, he must turn to the principles and illustrations, 
given in the second part, and these will furnish all the 
assistance that is needed. 

The design of this arrangement is to make the scho- 
lar understand his subject thoroughly, instead of per- 
forming his sums by rule. 

The Tirst Lessons contain only examples of num- 
bers so small, that they can be solved without the use ot 
a slate. The Sequel commences with small and simple 
combinations, and proceeds gradually to the more exten- 
sive and varied, and the s ;jholar will rarely have occa- 
sion for a principle in arithmetic, which is not fully 
illustrated in this work. 



Colhurn^s Introduction to Algebra, 

Those who are competent to decide on the merfts 
of this work, consider it equal, at least, to either of the 
others composed by the same author. 

The publishers cannot desire that it should have a 
higher commendation. The science of Algebra is so 
much simplified, that children may proceed with ease 
and advantage to the study of it, as soon as they have 
finished the preceding treatises on arithmetic. The 
same method is pursued in this as in the author's other 
works ; every thing is made plain as he proceeds with 
iiis subject. 

The uses which are performed by this science, give 
It a high claim to more general attention. Few of the 
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more aostract inailieniatical investigations can be coia- 
ducted without it ; and a great proportion of those, for 
which arithmetic is used, would be performed witli 
much greater facility and accuracy by an algebraic 
process. 

The study of Algebra is singularly adapted to disci- 
pline the mind, and give it direct and simple ouxles of 
reasoning, and it is universaclly regarded as one of the 
most pleasing studies in which the mind can ^e en- 
gaged. 

The 4utAo^\i Preface. 

.The first object of the author of the following trea- 
tise has been to make the transition from arithmetic 
to algebra as gradual as possible. The book, there- 
fore, commences with practical questions in simple equa- 
tions, such as the learner might readily solve with- 
out the aid of algebra. This requires the explanation 
of only the signs plus and minus, the mode of express- 
ing multiplication an<l division, and' the sign of equal- 
ity ; together with the use of a letter to express the un- 
known quantity. These may be understood by any one 
who has a tolerable knowledge of arithmetic. All of 
them, except the use of the lettjCr, have been explained 
in aritlimetic. To reduce such an equation, requires 
only the application r)f the ordinary rules of aritlmietic , 
and tliese are applied so simply, mat scarcely any one 
can mistake them, if left entirely to himself. One or 
two questions are solved first with little explanation hi 
order to give the learner an idea of what is wanted, and 
lie is then left to solve several by himself. 

The most simple combinations are given first, then 
those which are more difiicult. The learner is expected 
to derive most of his knowledge by sol ^ing the exam- 
ples himself; therefore care has been taken to make 
the explanations as few and as brief as is consistent with 
giving an idea of what is required. 

In order to study this work to advantage, the learner 
should solve every question in course, and do it algebrti- 
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uxdly. If he iBnds a question which he can solve as easi- 
ly without the aid of algebra as with it, he may be as- 
sured, this is what the author expected. If he first 
solves a question, which involves no difficulty, he will 
understand perfectly what he is about, and he will there- 
by be enabled to encounter those which are difficult. 

When the learner is directed to turn back and do in 
a new way, something he lias done before, let him not 
fail to do it, for it will be necessary to his future pro- 
gress ; and it will be much better to trace the new prin- 
ciple in what he has done before than to have a new 
example for it. 

The author has heard it objected to his arithmetics 
by dome, that they are too easy. Perhaps tlie same ob- 
jection will be made to this treatise on algebra. But 
m both cases, if they are too easy, it is the fault <if the 
subject, and not of the book. For in the First Lesson?^ 
there is no explanation ; and in the Seqnel there is 
probably less than in any other books, which explain at 
all. As easy however as they are, the author believes 
that whoever undertakes to teach them, will find the 
intellects of his scholars more exercised in studying 
them, than in studying the most difficult treatise he can 
put into their hands. 



